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Fast Reactor Calculational Route for Pu Burning Core Design
Stuart Hunter*

Abstract

This document provides a description of a calculational
route, used in the Reactor Physics Research Section for
gsensitivity studies and initial design optimization
calculations for fast reactor cores. The main purpose in
producing this document was to provide a description of and
user guides to the calculational methods, in English, as an
aid to any future user of the calculational route who is
(like the author) handicapped by a lack of literacy in
Japanese. The document also provides for all users a
compilation of information on the various parts of the
calculational route, all in a single reference. In using
the calculational route {toc model Pu burning reactors) the
author identified a number of areas where an improvement in
the modelling of the standard calculational route was
warranted - the document includes a description of these
changes.

The calculational route makes use of several different
computer programs. SLAROM calculates nuclear data from
compositions, using either homogeneous or heterogeneous
models. CITATION and MOSES do reactor burn-up and/or flux
diffusion calculations; CITATION is used for 2D (RZ)
‘calculations, whilst MOSES models 3D {(hex-Z} geometry.
PENCIL and CITDENS are essentially specialized versiong of
CITATION (PENCIL includes data preparation and other
functions). -MASSN calculates fuel cycle mass balances.
PERKY performs perturbation and associated calculations,
both 1'st order and exact perturbations. JOINT and RZQUT3
provide various dataset interface functions, including
energy group condensation.

Briefer descriptions of the calculational route are given,
followed by a more detailed step-by-step approach to the
calculations. This latter includes examples of all JCL and
data files, and a description of all the data that a user
may have to employ. The document does not give a complete
description of the component programs: where options and/or
data are not used in any of the calculations they have
generally been ignored; similarly, where data is a fixed
value a description has not always been provided.

The document includes comments on and explanations of the
modelling assumptions in the various calculations.
Practical information on the use of the calculational route
and the computer systems is also given.

* PNC International Fellow (20'th April 1995 - )
Reactor Physics Research Section, Advanced Technology
Division, O-aral Engineering Center, PNC, Japan
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Introduction

This note describes the calculational route I have been
using, after 2 years experience at PNC, to carry out fuel
cyvcle and assoclated reactor safety parameter calculations.
The calculational route is one appropriate to studies of
design variations and (initial) design optimization work.

This document was written with two intentions. First, for
my own reference and to help me in delineating certain
parts of the route which could benefit from the addition or
improvement of automated data handling routines. Secondly,
as an aid to anyone following me in performing similar
calculations and similarly handicapped by a lack of
Japanese reading ability. The route as described has been
used for calculations on Pu burning cores{8:.9); it is
described in such a way as to aid in its adaptation to
different fast reactor types.

The note gives three separate descriptions of the
calculational route, in increasing detail. First, Section
2 just gives a brief description, as an introduction.
Section 3 gives somewhat more detail, concentrating on
identifying the relationships of the data files that are
transferred between the various component calculations.
For a fully detailed description of the calculations see
Section 6; included are example JCL and data files (listed
in Appendix VII) with instructions for use. Appendices
give vet more information, such as brief program manuals
for those programs where full manuals only exist in
Japanese,
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A brief. description.

As the title suggests, this section gives the simplest
description of the calculational route.

The calculations can be considered as split into 6 blocks,
not all of which may be required for any particular

assessment:
o Iterative calculation to produce gondensed nuclear
data

e Basic fuel cycle calculation
» Perturbation calculations

+ Rod worth calculations

o Shutdown margin calculations
e 3D burn-up calculation.

L1l The 6 calculation blocks.

The ‘iterative condensation’ calculations consist of:
PENCIL burn-up calculations and SLAROCM-JOINT-CITATICON
(S-J-C) snapshot calculations. The latter uses the ‘full’
70-group JENDL-3.2 nuclear data, from which it condenses a
new reduced-group dataset, used in the PENCIL and other

. calculations. The calculations are continued in turn,
until Keff converges.

The ‘basic fuel cycle’ calculations consist of a PENCIL
burn-up calculation with reduced groups, then S-J-C
snapshot calculations in 70 groups - the latter for BOC &
EOC conditions and also for Doppler & Na void conditions.
Finally, there is a MASSN mass balance calculation.

The ‘perturbation’ calculations use PERKY to calculate
neutron lifetime and delayed neutron fraction; it can also
be used to calculate the contributions to Na void (by
reaction) and to Doppler (by nuclide). It first requires
one SLAROM and several CITATION calculations to prepare
data of the required form.

‘Rod worth’ calculations use the 3D model MOSES in steady-
state mode., Reduced-group nuclear data are used. FKeff
values are calculated for a variety of rod positions.

Various factors, in addition to the foregoing rod worth
calculations, are needed for ‘shutdown margin’
calculations. S-J-C calculations with mesh sizes
fractionally increased give reactivity factors for core
size expansion. The temperature effect on nuclear data can
be obtained from either an S-J-C calculation as part of the
‘basic fuel cycle’, or from a MOSES ‘rod worth’
calculation; whichever is used must employ nuclear data for
cold shutdown temperatures. Material density reactivity
coefficients are obtained from a special package based on
PERKY; it uses one SLAROM and 2 CITATION calculations to
set up required data.
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For accurate values of peak pin rating, the PENCIL burn-up
calculation has to be repeated using a MOSES ‘3D burn-up’
calculation. Even with a reduced number of energy dgroups,
this calculation takes a long time to run.

.2 The computer programs.

MOSES & CITATION are diffusion models, allowing both steady
state and burn-up calculations. MOSES is a 3D (hex-Z)
geometry: it allows a 6-mesh per S/A model, but I am only
using it in a 1 mesh per S/A mode, with interpolation of
rating (but not number densities) to & meshes per S/A
{(based on the Askew method). CITATION does support 3D
calculations, but is only being used in 2D (RZ) geometry
here. [As an old code, I guess it is written to use disk
storage more than is necessary with modern computers, so
large models take a long time (elapsed time much more so
" than CPU time).]

SLAROM is the cell model, used to adjust the infinite
dilution cross-section data of JENDL-3.2 {the basic 70-
group data used in all the calculations) to the
compositions of the particular model zones. It can model
heterogeneous as well as homogeneous cells.

JOINT is a set of editing programs used as steps of batch
jobs. It also does such things as condensing the nuclear
data to a reduced number of energy groups, and altering
nuclear data between different storage formats.

PENCIL is a program which basically comprises running a
CITATION burn-up calculation, which models a series of
refuelling steps until fuel cycle equilibrium is achieved.
What PENCIL also does is to adjust Pu enrichments and then
repeat the CITATION calculation, iterating on Pu
enrichments until target Keff and rating balances (inner to
outer zone peaks) are achieved. '

CITDENS is a slightly modified form of CITATION: it is used
to repeat the final CITATION calculation from a PENCIL run,
producing an output file of number densities at each step
throughout the calculation.

MASSN is basically an editing program; it takes the number
density data produced by CITDENS and transforms it into
information on the mass balances during the fuel cycle.

PERKY does perturbation calculations - both exact and 1’'st
order - and also does the associated calculations of
neutron lifetime and delayed neutron fraction. The special
PERKY package to produce density reactivity coefficients is
basically a program script for linking a PERKY calculation
with a whole series of data files, and incorporating pre-
and post-processors and a CITATION calculation.

RZOUT3 is a short editing program, run interactively to

_3._..
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extract number density data for a single snapshot condition
from the output file created by CITDENS.

There are various places where a significant amount cf hand
editing has to be done to transform the output files
produced by one calculation into input required by another.
I am in the process of trying to automate these, where
practicable, see Section 7. (This note is in part being
written to help me define the requirements.])

.3 Some general comments.

In the most recent series of calculations that I undertook,
I significantly increased the detail in which things were
modelled, compared with both my earlier calculations and
with the standard route as described in PNC documentation
(PN9520 94-003). Some of these changes were made because
earlier results had pointed up weaknesses in the
calculations; others were changed because the nature of the
study now called for more detailed but less wide ranging
calculations. I will try to make clear where there is a
reasonable alternative to use more or less detailed
calculations, depending on the aims of the particular study
being carried out.

Less detailed calculations can model just half core height
(with a reflective centre plane), including no rod absorber
in the model. This option was used in my earlier
calculations (it is part of the standard PNC route}; it is
fine for parametric survey type work, but introduces
systematic biases into any definitive calculations. The
route as I describe it here models the full core height and
includes absorbers: using the simpler model will regquire an
extra step to produce nuclear data for the 3D MOSES
calculations, in order to incorporate data for absorber
material.

The standard route used 7-group data for PENCIL/CITDENS
burn-up calculations; this introduced significant random
uncertainties in Keff (> half a percent}. I am now using
18 groups for these burn-up calculations. The effect may
well have been largely a conseguence of the core desigus I
am examining (moderator in the core, no breeder zones). If
the use of 18-group data makes the PENCIL run times
excessive, then it is always possible to run PENCIL twice,
first a preliminary calculation with 7-group data, to get
Pu enrichments to use as starting values in the definitive
PENCIL calculation {with 18 groups). This should minimize
the calculation time. '

The level of detail in the flux and number density meshes
will to some extent depend on the type of core design. The
values used were for a breederless core, where edge leakage
effects are particularly important, hence the refined core
edge meshes.
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The calculational route - an outline

In the following, I give a more detailed list of the
calculations involved in each of the 6 identified blocks,
including those input/output files used to connect the
various component calculations. Later on I will endeavour
to give a full description, including example data and JCL
files. The following section is intended to give a view on
how the various components fit together.

.1 Iterative Condengation block

Produces both 7-group and 18-group condensed nuclear data.
If the effects of temperature change on nuclear data (part
of the shutdown margin calculation) are to be calculated
using MOSES rather than using S$-J-C [and I recommend that
it is, though temperature reactivity values for the 2
methods differ by <0.1%Ak/kk']l, then a 3'rd condensed
nuclear dataset is produced, in 7 energy groups, but for
shutdown temperatures.

The following series of calculations cycles around
repeatedly, until there is little change in Keff (either
PENCIL or CITATION) between successive calculations. Only
on the firial iteration does the S-J-C calculation need to
produce all 3 condensed nuclear data files.

PENCIL burn-up calculations in 18 groups, (seeks
optimum Pu enrichment)
input 18-group nuclear data
‘PENCIL data’ file
‘CITATION data’ file 1 (burn-up)

output temporary file to run CITDENS
CITDENS burn-up calculation (repeats final case from
:  PENCIL)
input temporary file from PENCIL
cutput number density file {(multiple entries)

RZOUT3 extracts single entry (BOC) from CITDENS output

Hand Edit transform RZOUT3 output to ‘SLAROM
data’ format

S-J-C: SLAROM produces effective cross-sections (70
groups); CITATION snapshot calculation in 70 groups;
JOINT condenses nuclear data (using flux from
CITATION)
input JENDL-3.2 70 group nuclear data
‘SLAROM data‘’ from Hand Edit
‘CITATION data’ file 2 (snapshot)
‘JOINT data’ flux extraction file
‘“JOINT data’' condensation file 1
_ (7 group)
‘JOINT data’ condensation file 2
(18 group)

— 5 —
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‘JOINT data’ reformatting file 1

(7 group)
‘JOINT data’ reformatting file 2

(18 group)

output temporary flux file, 70 groups

PDS format nuclear data, 7 groups
PDS format nuclear data, 18 groups
‘micro’ nuclear data, 7 groups
‘micro’ nuclear data, 18 groups

Hand Edit alter ‘SLAROM data’ to cold
temperatures

S-J-C: as previous case, except is for cold
temperatures
input JENDL-3.2 70 group nuclear data
'SLAROM data’ for cold temperatures
‘CITATION data’ file 2 (snapshot)
‘JOINT data’ flux extraction file
‘JOINT data’ condensation file 1
(7 group)
‘JOINT data’ reformatting file 1
(7 group)
output temporary flux file, 70 groups
PDS format nuclear data, 7 group, cold
‘micro’ nuclear data, 7 group, cold

The “‘micro’ nuclear data, 18 groups” output, is used as
the 18 group input file for PENCIL in the next iteration.
The original 18 group input file, and the 70 group JENDL-
3.2 input, are pre-existing nuclear data files. All other
input files have to be created at the start of the
calculation, but are invariant between iterations.

Note that whilst on the 1'st iteration the PENCIL
calculation may be allowed to find optimum Pu enrichments,
on all subsequent iterations the enrichments must be fixed
at those used in the first CITDENS calculation.

The output files generally need to be given new names with
each iteration, to avoid conflicts.

It is not necessary to go through this process of
condensing new nuclear data for every core variant
examined: the main indicators of a requirement for new data
are 1f there are any different nuclides present, or if
there are large changes in the proportions of those
present. An obvious test for whether a new condensation is
necessary: use an 18-group nuclear dataset as the starting
point in the first iteration, if the 2’'nd iteration PENCIL
doesn’t change Keff much then there is no need to
recondense (since you will already have the slightly
improved data produced by the 1’st iteration, this approach
is only really useful to check one case that is
representative of several others).

_6_
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.2

Bagic Fuel Cycle block

When the above iterative process has converged on final
condensed nuclear datasets - or, 1f a pre-existing
condensed dataset is considered to be adequate for the
core/fuel cycle variant being modelled -~ the following
series of calculations is performed.

PENCIL burn-up calculations in 18 groups, (seeks
optimum Pu enrichment)
input 18-group nuclear data
*PENCIL data‘’ file
‘CITATION data’ file 1 (burn-up)

output temporary file to run CITDENS
CITDENS burn-up calculation {repeats final case from
: PENCIL)
input temporary file from PENCIL
output number density file (multiple entries)
MASSN calculation of fuel cycle mass balances
input number density file from CITDENS

RZQUT3 extracts single entries (both BOC & EOC) from
CITDENS number density file

Hand Edit transform RZOUT3 output to ‘SLAROM
data’ format; 4 or 5 separate files
created:

BOC, unmodified
EQC, unmodified
EOC, Na void (0.0 Na number

density)
EOC, Doppler (fuel temperature
+500)

{optional) BOC, cold shutdown {(all

temperatures 473K)

S-J-C: SLAROM produces effective cross-sections (70
groups); CITATION snapshot calculation in 70 groups;
JOINT is just the interface between the 2 other
programs
input JENDL-3.2 70 group nuclear data
‘SLAROM data’ from Hand Edit
‘CITATION data’ file 2 (snapshot)

b dem dem bem b b G

An S-J-C calculation is done for each ‘SLAROM data’
file created by the Hand Edit.

The cold shutdown case 1s done if the effects on nuclear
data of the temperature change are being calculated by
CITATION: if MOSES is being used, cold 7-group nuclear data
will have been condensed in the relevant ‘iterative
calculation’, so no cold shutdown S$-J-C calculation need be
done here.
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All the data files not created within this block are
identical to the egquivalent data files in the ‘iterative
condensation’ block. The JENDL-3.2 and 18-group nuclear
data files are pre-existing (the 18-group file comes from
an ‘iterative condensation’ calculation). The one PENCIL
and two CITATION input files have to be created by hand for
the specific reactor and fuel cycle variant.

.3 Perturbation block

SLAROM and CITATION calculations produce flux and PDS
format nuclear data for the ‘normal’ reactor state and for
the perturbed states (‘Na void’ and ‘Doppler’ conditions),
all for EOC. An exact perturbation calculation using the
full 70 group nuclear data is required for the Na void
worth to be calculated accurately (compared to a difference
in Keff from $-J-C). The Doppler perturbation remains
accurate with a 1’st order perturbation calculation in 18
energy groups. The standard PNC delayed neutron data is in
18 energy groups, hence the use of 18 groups in the delayed
neutron fraction calculation.

RZOUT3 extracts a single entry from number density

file

input CITDENS n.d. output of ‘basic fuel
cycle’ '

output number density data for EOC

Hand Edit transform RZOUT3 ocutput to 'SLAROM

data’ format, including versions for
‘normal’, ‘Doppler’ and ‘void’ core
states

SLAROM produces 70 group effective cross-sections (for

‘normal’, ‘Doppler’ and ‘void’ states)
input JENDL-3.2 70 group nuclear data
‘SLARCM data’ from Hand Edit
output 70 group nuclear data file (‘normal’,

‘Doppler’ and ‘void’)

CITATION, direct and adjoint flux snapshot
calculations, for the ‘normal’ core state and in 70
energy groups, plus associated JOINT condensation to
18 energy groups
input 70 group nuclear data from SLARCM
‘CITATION data’ file, 70 groups,
‘normal’
“JOINT data’, flux extraction file,
‘normal’
‘JOINT data’, condensation file,
: ‘normal’
output temporary flux file (70 groups)
direct & adjoint flux file, 70 groups,
‘normal’, (FT34 format)
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PDS format nuclear data, 18 groups,
‘normal’

CITATION, direct flux snapshot calculation, for the
‘void’ core state and in 70 groups

input 70 group nuclear data from SLAROM
‘CITATION data’ file, ‘void’
output direct flux file, 70 groups, ‘void’,

(FT34 format)

CITATION, direct and adjoint flux snapshot
calculations, for the ‘normal’ core state and in 18
energy groups
‘input 18 group ‘normal’ PDS data - from 70
group ‘normal’ CITATION calc.
‘CITATION data’ file, 18 groups,

‘normal’
output direct & adjoint flux file, 18 groups,
‘normal’, (FT34 format)

CITATION, direct flux snapshot calculations, for the
‘Doppler’ core state and in 70 energy groups, plus
assoclated JOINT condensation to 18 energy groups
input 70 group nuclear data from SLAROM
‘CITATION data’® f£ile, 70 groups
‘Dopplexr’
‘JOINT data’, flux extraction file,
‘Doppler’
‘JOINT data’, condensation file,
‘Doppler’
output temporary flux file (70 groups)
PDS format nuclear data, 18 groups,
‘Doppler’

PERKY prompt neutron lifetime calculation
input 70 group nuclear data from SLAROM
‘PERKY data‘’ file (neutron lifetime)
direct & adjoint flux file, 70 groups,
‘normal’-~ from CITATION

PERKY delayed neutron fraction calculation
input PDS data file, 18 group, ‘normal’ -
' from CITATION
‘PERKY data’ file (delayed neutron)
direct & adjoint flux file, 18 groups,
‘normal’ - from CITATION

PERKY Na void exact perturbation calculation
input 70 group nuclear data from SLAROM
‘PERKY data’ file (void perturbation).
direct & adjoint flux file, 70 groups,
‘normal’ - from CITATION
direct flux file, 70 groups, ‘void’ -
from CITATION

PERKY Doppler 1l'st order perturbation calculation, by
zone '

._g__
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. input PDS data file, 18 group, ‘normal’ -
from CITATION
PDS data file, 18 group, ‘Doppler’ -
from CITATION
‘PERKY' data file (Doppler, by zone)
direct & adjoint flux file, 18 groups,
‘normal’ - from CITATION

PERKY Doppler 1’st order perturbation calculation, by
isotope
input PDS data file, 18 group, ‘normal’ -
from CITATION
PDS data file, 18 group, ‘Doppler‘’ -
' 7 from CITATION
‘PERKY’' data file (Doppler, by

isotope)
direct & adjoint flux file, 18 group,
‘normal’ - from CITATION

The calculations of Doppler contributions are not really
necessary, now. The original PNC method allowed only a
single temperature for the whole fuel cell, so Doppler
effect was overestimated by incorporating effects from
steel nuclides. I am now using a heterogeneous 2-region
cell model for the fuel, with the fuel pellet separate from
"other materials, and Doppler temperature changes restricted
to this fuel region. Therefore, the effect which the ‘by
nuclide’ analysis was there to examine, has been
eliminated. Unless you decide you need to do such a
calculation, then several of the above steps can be
eliminated: the SLAROM calculation need not include
materials for the perturbed Doppler condition; the 70-group
CITATION calculation and condensation to 18 groups for the
Doppler state can be eliminated, as can both PERKY Doppler
perturbation calculations.

LA Rod Worth block

For a new core/rods configuration, it will be necessary to
survey the range of PCR {(main rod) and BCR (backup rod)
positions, to find the most effective positions for single
stuck rods.

Shutdown margin analysis is restricted to assessing the
worths of rod groups with a single rod stuck (there is no
consideration of faults during or as a result of rod
withdrawal for maintenance}. As a result just the
following rod positions are to be assessed:

PCRs fully out BCRs fully out

PCRs 50% in BCRe fully out

PCRs fully in BCRs fully out 1 PCR fully out

PCRs 50% in BCRs fully in 1 BCR fully out
The calculaticons are done for BOC conditions (when shutdown
margins are most difficult to meet). If the effect of cold

shutdown temperatures on nuclear data is being calculated
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using MOSES, the second case is repeated but using the
nuclear data for the cold temperature.

PDSDUMP, program to read data - in this case fission
spectrum - from PDS format files.
input JCL file contains data
PDS format nuclear data file, 18 group
from ‘iterative convergence’
output fission spectrum data, 18 groups

RZOUT3 extracts single entry from a number density

file
input CITDENS n.d. output of ‘basic fuel
cycle'’
output number density data for BOC
Hand Edit transform RZOUT3 ocutput to ‘MOSES

data’ number density format; condense
fission spectrum to 7 groups; use to
create ‘MOSES data’ snapshot file

MOSES snapshot calculation in 7 groups
input ‘micro’ nuclear data, 7 groups (from
‘iterative condensation’)
‘MOSES data’ snapshot file from Hand
Edit

— A b= e

A MOSES calculation is done for each of the 4/5 rod
configurations and temperature conditions described
earlier.

The only differences between the 4 ‘MOSES data’ input files
is a (simple) re-positioning of rods; the basic dataset
does have to be created by hand for each reactor/fuel
cycle. The other input files all come from earlier
calculation blocks, as noted.

Rod worths are calculated from the difference in Keff
values of the appropriate MOSES calculatilons.

.5 Shutdown Margin block

The effect of cold shutdown temperatures on nuclear data is
dealt with in other calculation blocks. Two sets of
calculations are dealt with here: reactivity coefficients
for changing core size; material density reactivity
coefficients.

First the core size reactivity coefficient calculations:

! Hand BEdit alter radial mesh size (increase 1%)

| input ‘CITATION data’ file, snapshot data

! (file 2} from ‘basic fuel cycle’
1 output ‘CITATION data’ file, +1% radial mesh
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S-J-C: SLAROM produces effective cross-sections (70
groups); CITATION snapshot calculation in 70 groups:
JOINT 1s just the interface between the 2 other
programs
input JENDL~3.2 70 group nuclear data
‘SLAROM data’ file, BOC, from ‘basic
fuel cycle’
‘CITATION data’ file, +1% radial mesh,
from Hand Edit

The above is repeated, but with the +1% change applied
to axial rather than radial meshes.

The remainder of this block is the material density
reactivity coefficient calculation:

RZOUT3 extracts single entry from a number density

file
input CITDENS n.d. output of ‘basic fuel
cycle’
ocutput number density data for BOC
Hand Edit - alters RZOUT3 output to ‘'SLAROM data’

format, includes ‘Doppler’ version of each material
zone

SIAROM creates effective cross-sections, in 70 groups

input JENDL-3.2 70 group nuclear data
‘SLAROM data’ from Hand Edit
output 70-group nuclear data file (‘normal’ &
‘Doppler’)

CITATTON calculation for ‘normal’ core state, plus
JOINT condensation to 18 groups
input 70~group nuclear data file from SLAROM
‘CITATION data’, snapshot file,
‘normal’ : '
‘JOINT data’, flux extraction file
‘JOINT data’, condensation file
YJOINT data’, reformatting file
output temporary flux file, 70 groups
PDS format nuclear data, 18 groups,
: ‘normal ’
‘micro’ nuclear data, 18 groups,
‘normal’

Hand FEdit, changing zone names from ‘normal’ to
‘Doppler’ wversions.
Edit Files: ‘CITATION data’, snapshot file
*JOINT data’, condensation file

CITATION calculation for ‘Doppler’ core state, plus
JOINT condensation to 18 groups
input 70-group nuclear data file from SLAROM
‘CITATION data’, snapshot file :
(‘Doppler’ version, from Hand Edit)
‘JOINT data’, flux extraction file
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‘JOINT data’, condensation file
(‘Doppler’ version, from Hand Edit)

output temporary flux file, 70 groups
PDS format nuclear data, 18 groups,
‘Doppler’

PDSDUMP, program to read data - in this case fission
spectrum - from PDS format files.
input JCL file contains data
PDS format nuclear data file, 18 group
‘normal’, from CITATION
output fission spectrum data, 18 groups

PERKY package, including pre- and post- processors,
and a CITATION direct and adjoint flux calculation
input CITDENS n.d. output of ‘basic fuel
cycle’
Temporary file from PENCIL, used in
‘basic fuel cycle’ CITDENS
‘Fissgsion Spectrum data’ file, from
PDSDUMP output
PDS format nuclear data, 18 groups,
from ‘normal’ CITATION
PDS format nuclear data, 18 groups,
from ‘Dcppler’ CITATION
‘micro’ nuclear data, 18 groups, from
‘normal’ CITATION
‘Delayed neutron data’ file
‘Nuclide ID data’ file
‘Material zone data’, 2 files
‘Post-processor contrel data’, 3 files
ocutput Several temporary files created by the
package {delete them)

The SLAROM run has each zone represented twice, with the
2'nd (Doppler) version having a different zone name - only
for fuel/breeder zones is there a temperature difference
between the 2 versions. The ‘CITATION data’ file and
‘JOINT data’ files used in the normal CITATION calculation
were copied directly from the ‘iterative condensation’
block - if that step was omitted, then these files have to

- be created now for the reactor/fuel cycle under assessment.
The data in the PDSDUMP JCL file is reactor design
dependent. The ‘delayed neutron data’ file is a pre-
existing (binary) file.

.6 3D Burn-up Calculation block

The insertions of different rings of PCRs (main rods) can
be used to balance the inner:outer peak ratings; also,
different BOC & EOC rod insertions can be used to give a
suitable Keff (possibly 1.0) in both states (the PNC
-reactivity target is 1.0048 at EOC, all rods fully out).
It is possible to first use CITATION, rather than the
slower running MOSES calculations, to find approximate
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values for rod insertions.

S-J-C: essentially a repeat of a 70-group calculation
from the ‘basic fuel cycle’
input JENDL-3.2 70 group nuclear data
‘SLAROM' data from ‘basic fuel cycle’
‘CITATION' snapshot data file with
modified rod insertions

Y P,

The above calculations are done for both BOC and EOC
states; cases are repeated as necessary, with adjustments,
to find acceptable rod positions. These can only give
approximate rod insertions, because of feedback effects
from altering rod insertions during burn-up.

Hand Edit, to produce ‘MOSES data’ burn-up file
input ‘MOSES data’ snapshot file, from ‘rod
worth’ calculation
Clean core number density data, taken
from ‘CITATION’ data used in PENCIL
: Burn-up meodelling information
Output ‘MOSES data’ burn-up file

|
!
!
!
!
!
!
!
! MOSES burn-up calculation, basically the same

! calculation as PENCIL, but in 3D

! input ‘MOSES data‘® burn-up file from Hand

1 Edit
! ‘micro’ nuclear data, 7 groups, from

! ‘iterative condensation’)
The above is repeated as necessary, to fine-tune rod
insertions (Keff should not be fine-tuned: the 7-group
MOSES calculations will introduce a significant Keff error
c.t. the 70-group CITATION calculations).

.7 Additional Calculation block

As was noted earlier, should the ‘iterative condensation’
and ‘basic fuel cycle’ blocks be carried out for a half-
height core model with no rod absorber present, then an
additional calculation block will be necessary to provide
absorber nuclear data for any 3D MOSES calculation, whether
‘rod worth’ or ‘3D burn-up’. Such a calculation is
described here; note that there is no example dataset nor
any detailed description in Section 6.

The calculation uses as input the 7-group PDS format
nuclear data files created in the final S-J-C calculation
of the ‘iterative condensation’ block; if files need re-
creating, then the S-J-C calculation is re-run. To create
condensed nuclear data files, in the binary file format
used by PENCIL/CITATION and including the previously absent
rod absorber material, the S-J-C calculation is repeated,
but with certain changes:
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The SLAROM calculation includes an extra material -
the rod absorber, it is modelled homogeneously {(if ‘3D
burn-up’ calculations are required, both homogeneous
and heterogeneous versions of the rod absorber are
modelled) .

In CITATION a new material zone is added: a central
region, of radius equivalent to 1 S/A, has the
material replaced by rod absorber (the homogeneous
version) .

The JOINT1 step extracts flux data, just as before.
Since data is for MOSES, only the 7-group JOINT2
condensation step is required. Only for the rod
absorber region is the condensation carried out
(twice, if the SLAROM step contained both homogeneous
and heterogeneous data), the flux from the new central
absorber zone is used for the condensation. Rather
than create a new PDS file, the condensed data is
added to the pre-existing PDS file.

The MICRO step, transforming PDS format nuclear data
to the binary file format used by PENCIL/CITATION,
does so for every zone with data now in the PDS file.

The calculaticon is done twice, for both the normal and
cold shutdown temperature conditions.
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The Computer System.

Batch jobs are run on the Oarai FACOM mainframe computer.
There are a number of i1diosyncrasies of the FACOM computer
system - they can no doubt all ke laid at the door of the
IBM machines that it copies - which those who have become
used to UNIX type systems will have to (re)learn.

The main problems are to do with file storage: not only is
the amount of disk space available very restricted (of
order a hundred Mk, at best), it is necessary for the user
to do a lot of the housekeeping work. Library files (i.e.
directories) are defined as a set size when you create them
- actually a base size plus expansion block size, but there
is a limit of 15 expansion blocks - none of this can be re-
set. Once a library has been allocated, and used, a
certain amount of space, then that space is permanently
assigned to that library (unless the library is deleted)
and not available to any other, even if files in the
library are deleted. Libraries require regular cleaning,
otherwise they will eventually become full - this is not
just a question of deleting unwanted files, to release the
space it is necessary to run a compression routine. It is
necessary to make sure that a library has a suitable
setting for record length and file organization for the

type of files it will contain.

There is a limit (~15) on the number of batch jobs any uid
can have in the gueues - this includes output from jobs
that have already run.

Sometimes, when a job/process is to create an output file,
it is helpful/necessary to have a file of that name already
existing, to define the format of the output file.

Error messages are the usual IBM gobbledygook - there was a
(Tapanese) manual somewhere in the next room which
translates these messages, but I have not been able to find
it recently. A Japanese colleague may well be able to
recognize an error message from the error number given.

With the limited storage for permanent files, it is often
necessary to use the temporary file space that is allocated
to the section. This, even more than the permanent space,
is subject to competition, with multiple users trying to
use the same space concurrently - it can be necessary to
co-ordinate your calculations so as not to clash for file
space with other section members. The temporary filespace
is called ‘weekly’ storage, but if it is full it may be
cleared out more frequently by the operators (the same
applies to batch job output - it is kept on-line for a
nominal week, but it can sometimes be deleted earlier).

Be aware that you should do your own archiving of files
kept on the FACOM. There is a tape cassette reader in the
computer building to which you have direct access. For
storage of batch job output, I now transfer this (FTP) to
the Macintosh on my desk (in 2 steps, via the section's
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Unix workstation), and store the files on 230 Mb
demountable MO disks. Whilst files can be sent back to the
FACOM, I have experienced some problems with this, so would
not suggest using this route to archive data/JCL files that
might want retrieving to the FACOM.
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Comments. on the Calculations,

There are essentially two separate sets of programs for
running the calculations. The hallmark of which system is
being used is the number of characters in the names used to
identify the different material zones of the reactor model,
either 5 or 6 characters.

The older versions of the programs use 6-character names:
these programs allowed only a single character to identify
different isotopes within cross-section data, as a result a
maximum of 34 isotopes were allowed. The later version re-
assigns one character, using 5 to identify zone and 2 for
the isotope - a maximum of 99 isotopes is now possible.

The larger number of isotopes is particularly necessary for
calculations dealing with minor actinide burning. Note
that if a zone name in an input file is less than the
required 5/6 character, the programs f£ill the blanks with
‘$’ signs; also, excess characters may be truncated; so the
number of characters in data in an input file is not an
infallible guide to the program version being used. (Note
that on some Japanese machines, ‘dollar’ and ‘yen’ symbols
are interchanged, on others this applies to the 'ven' and
'backslash’.)

Not all programs are available in the updated (5-character)
"format. Both for the purposes of changing between the 5
and 6-character calculations, and to adopt any updated/
corrected programs that become available, it is generally
sufficient to just change the program module names in the
JCL files.

The 70-group nuclear data is a single set of data which is
used for all material compositions. When condensed (7 or
18 group) datasets are produced, these include separate
data entries for a number of different material
compositions (i.e. each condensed from 70 groups using a
flux from a zone with the appropriate composition). In
{some) condensed datasets, the data for each material zone
include microscopic cross-section data for all 150 nuclides
of the JENDL library; because of the bulky nature of this
data, such condensed datasets can only represent a limited
number of different material zones. In particular, these
datasets only have one entry for each fuel Pu enrichment
zone, despite the variation in composition across such a
zone (a consequence of the burn-up distribution).

Because of the above nature of the condensed datasets, the
‘iterative condensation’ S-J-C calculations (used to
produce the condensed datasets) used a simple geometric
representation, with the number of material zones
corresponding to the number of condensed cross-section
dataset entries -~ thus each core enrichment zone has a
uniform burn-up. The remainder of the CITATION based
calculations use a more detailed material zone
representation, with axial and radial burn-up (i.e. number
density) variation meodelled. I found that a larger level
of detail than had previously used in the PNC route was
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necegsary: this was because of the importance of leakage
(especially in Na void) to the breederless cores I was
modelling - it was sensitive to the number density
variation near the core edge.

In the original PNC calculational route (which used fewer
material/number density zones to represent the core), the
calculations of data for the PERKY perturbations included
the production of condensed cross-section data. With the
increased number of zones in my models, this encountered
problems over trying to create files large enough to
include the full 150 nuclide microscopic data for each
material zone. I modified the calculation slightly, so
that microscopic cross-section data were only stored for a
single material zone (one for each of the normal, Dcppler
and Na void core states), these values being used for all
zones in the PERKY calculations.

In the MOSES burn-up calculations, the radial burn-
up/number density mesh i1s automatically set at 1 mesh per
S/A by the program. The axial number density mesh
corresponds to the AXIAL input parameter (8 meshes in the
example datasets). Thus, the MOSES burn-up calculation has
a much more detailed material mesh representation than the
PENCIL and S-J-C {RZ) calculations, as well as a more
accurate flux/rating representation.

In the rod worth (snapshot) MOSES calculations, I
originally used a restricted total of just 15 zones for all
materials, averaging data from the more detailed CITATION
calculations to provide number density input. This
restriction was due to a misunderstanding of how MOSES
worked; the program is not in fact limited to 15 zones of
number density input. T would recommend as far as possible
maintaining the same zones as are used in the CITATION
calculations. It is only practical to consider radial n.d4d.
zones in MOSES that consist of S/A rings (or part rings,
where caused by material zone boundaries). To transfer
number densities from CITATION to MOSES, some of the
narrower CITATION radial zones may have to be combined.

The radial (number density) mesh boundaries used in
CITATION (RZ geometry) should be carefully chosen to
correspond (where possible) to S/A ring boundaries in the
hex-7Z geometry of MOSES.

The ‘perturbation’ block of calculations is carried out
using the original, 6-character, versions of the programs -
a version capable of handling large arrays (l.e. a large
model) was needed, and some 5-character program versions
could not meet the requirements. These perturbation
calculations are also limited to a maximum of 40 material
zones in the medel (the limit comes from some of the JOINT
programs), it was necessary to adopt a simplified version
of the zone structure used in the ‘basic fuel cycle’ and
other calculations - it was still significantly more
detailed than that used in the ‘iterative condensation’
calculations. (The PERKY package-based calculations for
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the ‘shutdown margin’ block make use of the newer, 5-
character, name versions of the programs; it also uses the
fully detailed material zone model.)

The program restriction on numbers of material zones that
is most likely to be limiting comes from PENCIL: no more
than 24 material zones in either Pu enrichment zone.

The example datasets have both fuel and absorber zones
modelled heterogeneously in the SLAROM cell lattice
calculations. The fuel heterogeneocus model is included so
that non-fuel materials can be excluded from the
temperature changes of Doppler calculations; the more
accurate modelling of fuel self-sgshielding is an added bonus
(the effect is minor). The original PNC calculational
route included no method for absorber rod homogenization
{not a problem in those calculations, since absorber was
only modelled in the 3D MOSES rod worth calculations, and
one of the rod worth adjustment factors applied was for rod
homogenization). I congidered it important to include the
absorber in the more detailed model I was using, especially
since I was looking at B4C diluent in the core, and its
effectiveness could be affected by the presence of the same
material in the rods. The heterogeneous cell model used
for absorber was designed for fuel element modelling,
however, it appears to give reasonable results, and it is
"important to have some method of representing absorber
heterogeneity effects.

I have continued to use homogeneous absorber in the MOSES
rod worth calculations (not the burn-up), rather than alter
the rod worth adjustments to remove the compensation for
absorber heterogeneity effects. (It might be a good idea
to change this, just using heterogeneously modelled rod
absorber throughout.) The method I have used regquires two
sets of absorber nuclear data to be included in each
condensed nuclear dataset: the S-J-C calculation of the
‘iterative condensation’ just models heterogeneous absorber
in the CITATICN calculation, both heterogeneous and
homogeneous absorber models are included in the SLAROM
calculation, and both are condensed by JOINT, using the
single absorber flux calculated by CITATION.

The MOSES calculations have generally used the option for 1
mesh per S/A, with the ratings interpolated to 6 meshes per
S/A (using the Askew method). The more detailed 6 mesh per
S/A option works, but the extra computer time used does not
much alter the results obtained. In some cases I had to
use the more detailed calculation, because the other option
would not converge. The MOSES option to include an
interpolation of number density as well as flux to 6 meshes
per S/A is not yet implemented in the program.

As to the insertion of the control rods into the core, for
certain calculations these are fixed. The 3D MOSES ‘rod
worth’ cases have rod positions defined as a key part of
the calculations. For the PENCIL calculations, rods must
be fully withdrawn, since the reactivity target is defined
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for that condition. In the case of the ‘3D burn-up’ MOSES
calculations, rod insertions are to be adjusted to give the
desired Keff value and radial rating profile. As to the
remaining calculations - those involving CITATION - I have
adopted the following rod insertions: fully withdrawn for
cases used in reactivity difference calculations (this
being the most suitable reference state); an average of BOC
& EOC insertions (30% in the example files) for cases used
in the condensation of nuclear data. [Note that, in the
example calculations, the cases producing nuclear data (&
fluxes) in the ‘perturbation’ and ‘shutdown margin’ blocks
all used rods fully withdrawn. This is correct for the
‘perturbation’ cases, since they are for the EOC state.

The ‘shutdown margin’ cases are for BOC conditions, they
should ideally be performed for an appropriate rod
insertion - in practise, any difference should be
negligible.]

Many ({(but not all) of the programs still use fixed format
input: not only the position of numbers within each card,
in some places specific numbers of blank cards are required
to be input. (You have been warned!)

The example files of the following Section are all for the
same core & fuel cycle calculation (there are exceptions,
but they are not significant). Here is a brief description
of the relevant details. A breederless reactor, with 2
core zones of different Pu enrichments. The detailed model

- represents a total of 52 different material zones, in 8
groupings: inner core - 8 axial zones, outer core - 3
radial x 8 axial zones for a total of 24 zones, 4 plenum
zones, 4 plugged pin zones, 5 zones of rod follower or
wrapper without pins, 2 zones of steel shield, 1 of B4C
shield, and 4 of rod absorber. Within each one of these 8
groupings the zones have the same number density (for a
clean core); this provides 8 separate material zones in the
‘iterative condensation’ calculations, and the condensed
nuclear datasets. The rod absorber is included as both
heterogeneous and homogeneous cell models, giving a total
of 9 entries in the condensed nuclear data. In the MOSES
rod worth calculations, the above detailed model is used,
but with the number of outer core zonesg reduced from 24 to
16. The fuel cycle is in 4 batches of 9.75 months.
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. The Calculational Route - a Detailed Description.

For a full description of each input option, refer to the
particular program’s manual for further details. SLAROM
and CITATION have manuals in English(l.2), other programs
have manuals only in Japanese (if at all). Appendices I to
IV describe the input requirements of PENCIL, CITATION,
PERKY and MOSES. The minor programs (e.g. JOINT) have
their input described in the main text. Example JCL and
data files are listed in Appendix VII.

A number of figures have been included, as an aid to
understanding the calculational route. Figure 6.1 shows
how the different blocks of the route fit together, and the
main parameters calculated in each block. For the 6
blocks, each figure 6.2 to 6.7 shows the flow of data
between calculation steps for one block; to aid clarity,
some of the less significant datasets have been omitted;
figure 6.5 includes the symbol conventions used in all 6
figures.

When using the route, the initial part of JCL and data file
names - POCOB1l7 in the example files - will have to be
altered to whatever FACOM uid is given to the user. You
are of course free to completely change the filenames, they
are only used here to help define where the same (or

'similar) files are used in different places. Note that

other file names - principally program load modules, but
also some standard data files (e.g. JENDL-3.2 70-group
data) - represent fixed files used by the whole section,
and they should not generally be altered.

Iterative Condensation block
PENCII; Calculation

The PENCIL calculation for the ‘basic fuel cycle’ is
identical to this calculation.

A batch job run using JCL file [1], with Data files [1] &
[2] as input (see appendix VII for example file listings).

File .OBHZHBC3.MIC18G3 is an 18-group ‘micro’ file produced
by the 5-J-C calculation in an ‘iterative condensation’. A
pre-existing data file is used to start the first
iteration; in later iterations this file is then taken from
the 5-J-C run of the previous iteration.

Files .PQINT.DATA(APPLE) and .PQINT.DATA(TABLE) are
temporary files transferred between the different program
blocks. They can be used to provide summary table/graph
plotting output.

File .PQINT.DATA{(CIT) provides input to the next step,
CITDENS. [For the ‘basic fuel cycle’ block, this file is
also used as input to the ‘shutdown margin’ calculations.]
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Data file [1] - .OPDEND.DATA{(GDI1lP) - is input to PENCIL
which allows it to calculate core/breeder number densities
from geometric data, and also provides parameters
controlling the iterations of PENCIL. Appendix I gives
details of the various parameters, various points of note
are given here.

I have not run the program with breeder zones, so

cannot give guildance on its effects.

For the ‘iterative condensation’, LAST=1 is necessary

to ensure the same case in each iteration. For ‘basic

fuel cycle’, a larger number is used, but not so high

that CPU time can expire.

ICZ, OCZ (+ABZ, RBZ, IBZ) are the CITATION material

zones for which number densities will be produced (see

data file [2]).

PENCIL is set up to recognize 85 specific nuclides, in

a particular order; the NUID number must be non-zero

for any isotope actually present.

Lines beginning ‘&’ are necessary block control

commands; the lines beginning ‘inner ..’ & ‘outer..’

are comment lines.

The particular case shown has both ZrH and B4sC diluent

replacing some fuel - it uses NZRH, VB4C and

associated parameters.

Note that the F parameter should have been increased

to values for 18 groups (this is not important, the

8'th to 18’'th values should take the default values).

Data file [2] - .OPCITD.DATA{0975M165) - is the data for
the CITATION run which is embedded within PENCIL. The data
is in a series of blocks, identified by the lines reading
‘0017, ‘002’ etc. This is not quite the standard form of
CITATION input: the number density data, block ‘0207,
excludes the core (& breeder) materials - zones 1 to 32 in
this case - as they are calculated by the PENCIL routines.
Whilst there is an English manual{2) for CITATION, I
include Appendix II describing some of the important
features used. '
Burn-up calculations use a detailed geometric model:
52 zones, 32 are core - see block ‘0127.
In this case, microscopic x-sections and number
density data are input. The N.D. data uses nuclide
identification numbers in the same format as PENCIL.
Refuelling sequencing is set up for using a fixed feed
fuel composition {(i.e. no re-cycling). Although each
core zone is represented as a smeared number density
in flux calculations, within each zone the number
densities of each refuelling batch are represented as
a sub-zone for the burn-up calculations. ‘Feed
stream’, ‘makeup stream’ and ‘fuel movement’ is
defined once for each fuel zone; just one ‘discharge
stream’ is defined (since no further use is made. I
think it should be possible to use 1 ‘feed stream’ and
1 ‘makeup stream’ per enrichment zone.

[Note, the CITATION input also defines a zone class.
I have maintained a simple correspondence of 1 zone to
1l zone class.]

— 23 —
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6.1.2 CITDENS. Calculation

The CITDENS calculation for the ‘basic fuel cycle’ is
identical to this calculation.

A batch job run using JCL file [2].

The data file .PQINT.DATA(CIT) was created by the
preceeding PENCIL calculation.

The cross-section file - .OBHZHBC3.MIC18G3 - must be the
same as used in the preceeding PENCIL calculation.

The output file .@GDI1.DENS is the number density data for

all timesteps during the burn-up calculation. It is read
as input by RZOUT3, and by cother programs.

~6.1.3 RZOUTS3 Calculation

An interactive procedure, run by a Macro.

The program extracts number density data from CITDENS
output; it transforms the data to the SLAROM input format;
it can combine material zones (calculating average number

densities) to give the output for an altered set of zones.

To make the MACRO available within an interactive session,

need to run the enablement file, JCL file [3] - .TSS.CLIST
- by inputting the following commands at the command
prompt : '

STREAM COMMAND

EX TSS

LOGON

This executes the file named ‘TSS’ (of type '‘CLIST’) during
the re-login which is initiated. You should only need this
procedure again if either of JCL files [3] oxr [4] are
changed.

The actual MACRO is run by typing ‘RZOUT3’ at the command
prompt, this initiates the Macro, JCL file [4] -
.TSSMAC.CLIST(RZOUT3). You have to follow this with
certain typed input that the program requires.

It will be necessary to edit both JCL files [3] and [4] to
handle the filenaming convention and uid that vou employ.

The 2 typed input parameters that RZOUT3 requires, and

prompts for, are:
: Vinput’ file identifier

‘output’ file identifier

if a null value is given for ‘output’, then it takes the

same value as ‘input’.

There are 3 files associated with running RZOUT3:

.@'input’ .DENS the number density file created by CITDENS
.OPEDID.DATA (‘input’RZ) control data, data file [3]
.OPFORT.DATA ( ‘output’RZ) output file, data file [4]

._24_.
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The example files are for the case
‘input’ = ‘output’ = GDI1

The input is shown in data file {3] - .OPEDID.DATA{(GDI1RZ).
The data shown is actually not for the ‘iterative
condensation’ case, the minor differences are noted in the
following explanation of the input.

The program assumes 3 different types of zone:
core/breeder, structure, absorber; input is for each type,
in order. '

NID no. of nuclides used in each zone type
IDCIT/IDSLA corresponding identifiers for each nuclide, in
CITATION (i.e. PENCIL) and in SLAROM formats
NEWZN position in the new series of zones (in SLAROM
output) that each zone of the input (CITATION)
n.d. is mapped to
{The example file shown has no reduction in the number
of zones, it is appropriate to the ‘basic fuel cycle’
case; for the ‘iterative condensation’ case SLAROM
uses a less detailed 8 zone model, with
NEWZN (1)}=8*1,24*%2,4*3,4%4,5*%5,2%6,7,4*%8,38%0, }
[n*m is equlvalent to: m repeated n times]
ZNGR value (1,2 or 3) indicating zone type, for
each zone in the SLAROM output
{For ‘iterative convergence’ case,
ZNGR(1)=2%1,4*2, 2*3 }
ISTEP gtep in n.d. input file from whlch data is
taken, calculated as (C-1)*(S+1)+T
C - no. of cycle
S - steps/cycle; 2 (BOC,EOC) if cycle < 1 vear
3 (BOC,MOC,EOC} if cycle > 1 year
T - time in cycle; BOC T=1, MOC T=2, EQC T=S
{For ‘iterative convergence’, step is BOC, ISTEP=16)
NZONE no. of zones in CITATION and in SLAROM data
{For ‘iterative convergence' case, NZONE=52,8,}

Data file [4] - .OPFORT.DATA(GDI1RZ) - shows the output.
It is used in the Hand Edit step (next) to create the
SLAROM input data file for an S-J-C calculation This
example file actually corresponds to the case of the input
data in data file [3] -~ the ‘basic fuel cycle’ calculation
{for EOC).

The output file has number density data, in both the
CITATION (PENCIL) and SLAROM input formats. These data
include any reduction in the number of material zones:
carried out by RZOUT3. To save space, several blocks of
repetitive data have been deleted from the files as printed
for this note.

All the data is in the form of pairs of nuclide ID and

number density (atoms/cc x 10-24).



PNC TN9460 98-001

6.1.4 Hand Edit

This step takes the SLAROM format number density data
output by RZOUT3, data file [4], and produces the SLAROM
data used in the S-J-C calculation, data file {[5].

The editing procedure used to be carried out by hand but,
especially following the introduction of a 2-region/2-
temperature model for the fuel, it has become sensible to
adopt an automatic editing program. A program (EDSLA) is
being written that will be able to produce SLARCM data
files (for either l-region or 2-region fuel cell models),
and so will replace this ‘Hand Edit’ step. A separate user
guide and program description for EDSLA will be
published(3). For now I just describe the output file that
has to be created.

Data file [4] - .OPFORT-.DATA(GDI1RZ) - contains number
density data in the format required in a ‘SLAROM data’
file; it was created by the foregoing RZOUT3 calculation.
Each block of nuclide/number density data in SLAROM format
is taken from the input file, removing the ‘*ZONE nn’ line,
and used as the basis for one material zone in the ‘'SLAROM
data’ file that is created. {(Note that data file [4] is
actually a 52 zone version for the ‘basic fuel cycle’
block, whilst the output data file [5] is for the 8 zone
‘model of the ‘iterative convergence’.)

Data file [5] - OPDEND.DATA(GDG0S}) - is the ‘SLARCM data’
file that is created for use in the following S$-J-C
calculation. It consists of SLAROM input data for each
material zone. Each fuel zone has the n.d. data adjusted
to fit the 2-region representation; the rod absorber zone
is modelled twice, the second time as a multi-region
representation; all remaining zones are modelled as 1
{(homogeneous) region, with n.d. data unaltered from the
input values. For a full description of SLAROM data see
the manual(l), the following gives a brief description of
the important items:

PREP - codeword at start of new zone (for homogeneocus
zones the only codeword)
Title line
Control Data
field 1 no. of regions in cell; 1 if homogeneous,
otherwise 2/6 for fuel/absorber
field 4 0/1 for homogeneous/heterogeneous case
field 5 use 0/1 - slab/cylindrical cell for.
. homogeneous/heterogeneous
field 7 value >0 for JENDL-3.2 nuclear data
field 8 -ve value, SLAROM will include all micro.
data in nuclear data PDS (0 - no micro.
data included)
Control Data .
field 1 temperature or
temperature of non-fuel isotopes + 104
{Manmual description is incomplete}
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field 2 0 - homogenecus,
1.3 - recommended for heterogeneocus cell
Temperatures fuel temperatures, 1 value per region: (for

heterogeneous model with non-uniform
temperatures, only present if
'Control Data', field 1 > 10%)

Nuclides no. of isotopes in each region

Width thickness of each region

n.d. ID and number density of each nuclide, data
for each region starts on a new card

PATH - codeword, only used for heterogeneous zones

Title line

Control Data
field 2 no. of zones in cell, 2/6 - fuel/absorber
field 5 manual says use same value as in ‘PATH’
block, (1); example fuel data I was given
had value 0
Geometry Data - the SLAROM manual refers to ‘region’,
‘zone’ and ‘material’ model sub-divisions, in my
calculations these were identical, all eguivalent to the
regions of the PREP data.
field 1 3 sets geometry as cylindrical
fields 2,3,5 the no. of regions, 2/6 - fuel/absorber
fields 9,11,12,15 fuel values were taken from an
example dataset; absorber calculation was
made more detailed (it seemed prudent)

Region Data mapping of ‘material’ data (input in PREP)
: to ‘SLAROM regions' of the geometry [always
1:1]
Size radius of each cylindrical region of the
~ cell model
PIJF - codeword, only used for heterogeneous zones
Control Data
Convergence where input is zero, default value is used
Data
Control Datum 0 value stops activation cross-section
input
EDIT - codeword, only used for heterogeneous regions

Control Data :
field 4 0/1 - all/sub-set of regions are included
in averaging of cross-sections
Sub-set Line only present if above item is ‘1°'.
1'st & last included regions (values
repeat). Only used in rod absorber model,
to exclude fuel surrounding absorber S/A in
supercell. _
‘NAME’ - name given to zone by SLAROM and associated
calculations (may be truncated to 5 characters).

The absorber heterogeneous cell model consists of 6
cylindrical regions. The inner 5 regions comprise a single
absorber S/A, with the 6'th region consisting of the
homogeneous fuel composition, to a size corresponding to
the fuel:absorber ratio in the core. (It is possible to
run RZOUT3 again for every case, producing a single reactor
average fuel composition. Rather than this extra
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5

calculation, I have just taken the inner core n.d. from the
equivalent of data file {41.) Region 5 is the S/A wrapper,
steel of a volume taken from the rod follower zone. Region
4 is Na coolant, at a volume taken from the absorber S/A
data. The remainder of the steel in the absorber S/A forms
region 3, the sheath round the absorber. The absorber
itself is region 1 - at its actual, not theoretical,
density. Region 2 was the small remalning volume fraction
- the gap between absorber and sheath: I filled this with
Na (at greatly reduced densgity) to avoid any possible
problems with an empty region. For the 5 inner regions,
n.d. values were just those of the component material - Na,
steel or Bs4C, the latter reduced to its fraction of

theoretical density.

The fuel heterogenecus cell model consists of 2 cylindrical
regions. The inner region is just fuel material, with the
radius of a fuel pellet. The outer region consists of all
other materials in the fuel zone - steel wrapper and clad,
Na coolant, diluent - of a radius such that the fuel pellet
region has the same fractional volume as does the fuel in
the S/A. The fuel pellet region has the same fraction of
theoretical density as the actual fuel pellet, except that
any central hole in the pellet is smeared into the fuel
pellet region, reducing the density. The number density
data from the RZOUT3 calculation has to be increased; for

"each cylindrical region a multiplier of the inverse of the

zone volume fraction is used - thus maintaining the average
density over the whole cell model.

The non-uniform temperature representation is used for the
2-region fuel cell model. I do not know exactly which are
the fuel isotopes that the region dependant temperatures
are applied to. There appear to be further difficulties
with the non-uniform temperature model, I had problems
trying to implement a 3-region - bore:fuel:other material -
hollow pellet model.

To provide SLAROM data for an S-J-C calculation that
produces 18-group nuclear data for shutdown temperatures,
an extra Hand Edit is done, producing output that only
differs from data file [5] in having a uniform 473 K
temperature.

8-J-C Calculation

A batch job using JCL file [5], it is actually a series of
linked calculations. A SLAROM cell calculation of
macroscopic nuclear data; a CITATION flux snapshot
calculation; JOINT condensations of nuclear data, and
various interface routines (also part of JOINT).

The SLAROM step uses as input the data file [5] -
.OPDEND.DATA (GDG0S) - created by and described under the
foregoing Hand Edit.

_28_
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File POCOH##.JFS3J3.Y9406 is the 70-group JENDL-3.2 data,
input in a section standard data file (a fixed data file).

Macroscopic nuclear data, to be used by CITATION, are
stored in the internal file designated &&XSG70 - this also
includes the microscopic nuclear data which is to be
condensed by JOINT; it is the size of this file that limits
the number of material zones modelled in this calculation.

The CITATION step uses as input data file [6]. It also
uses the macroscopic nuclear data of file &&XSG70 - this is
in place of the microscopic nuclear data and number
densities as used in the CITATION calculation within
PENCIL. :

Data file [6] - .QPCITD.DATA(PHAIN70) - is the geometric
and other standard CITATION data. This is essentially the
same as data file [2], but with certain differences.
As just a snapshot {i.e. no burn-up) calculation, data
blocks '002', 0187, 0347, *036’, ‘091’ and ‘093’ are
not required (they are only for burn-up calculations).
Blocks ‘004’ and ‘005’ represent a much reduced number
of material zones. :
Blocks ‘012’ and ‘020’ are not used since macroscopic
nuclear data replaces the microscopic nuclear data and
number densities of the PENCIL dataset.
A modified version of the CITATION input is used,
allowing an easy interface with the JOINT routines and
nuclear data from SLAROM. Data blocks ‘008’ and’023°
are non-standard input, as are the 2 lines before the
title.
Initial Lines
Program name

A material name {from ‘SLAROM data’) - use 1l'st (core)
zone, it has all 85 ({PENCIL) nuclides present.

Block '008°
line 2

field 1 no. of energy groups (minus sign
indicates input from PDS file)

field 2 no. of energy groups for downscatter
field 3 no. of energy groups for upscatter
field 4 number of material zones

line 3+ ID of material used in block ‘005°

line 4+ :
field 1 name of material zone in SLAROM

calculation {note, 5 characters)

line 5 (space)
line 6 material zone supplying fission spectrum
data -

Output from the CITATION step, to be used by JOINT, are
placed in the internal file designated &&CIT.

There are 3 condensation and associated JOINT calculation
steps. The extraction of fluxes from the CITATION output;
the condensation of microscopic nuclear data (using the
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extracted. fluxes); the transformation of condensed nuclear
data to a format used by PENCIL/CITATION. Data files [7],
[8] and [9] provide contreol data used in the 3 steps.

The internal files &&XSG70 and &&CIT transfer output data
from the SLARCOM and CITATION steps of the calculation. A
temporary file - .@GDGLl70.FLUX - holds the fluxes extracted
from the bulk of CITATION output.

Condensed microscepic nuclear data are produced in 2 files:
temporary file .@GDGl18.PDSMIC , a ‘partitioned dataset’
(a library of various files), the format used by SLAROM; a
single binary file .OBHZHBC7.MIC7GJ3 , the format used by
PENCIL and CITATION. The 2 datasets also adopt the 2
different nuclide numbering schemes.

Data file {7] - .OPEDID.DATA(PFCLF) - lists those material
zones for which fluxes are to be extracted
line 4
field 1 number of energy groups
field 2 nunber of zones/fluxes to extract
line 5+ names of material zones {note 5 characters)

Data file [8] - .OPEDID.DATA(PFCIC) - controls the actual
condensation '
line 4 number of groups after condensation

{Note this particular file is for 7-group,
not 1l8-group, condensation.}

line 5 lower energy group of each condensation
band. {For 18 groups, standard data is -
2, 4, 6, 8, 10, 13, 16, 19, 22, 25, 28, 31,
34, 37, 40, 43, 46, 70.}

4 lines for each condensed nuclear data set

PDSIN zone name of data to be condensed
PDSOUT zone name of condensed data
USERPDS zone name of flux used in condensation:

Title line.
Note that the 2 absorber datasets (homogeneous and
heterogeneous) from SLAROM are both condensed using
flux from the same zone in CITATION.

Data file [9] - .OPEDID.DATA(PFCIM) - controls the
transformation of condensed nuclear data between SLAROM
(PDS) and CITATION (binary file) formats
The 1’st block inputs some data on all nuclides used
in the PENCIL/CITATION data format:

line 2 name of l’st fuel zone (l‘st zone with all
85 nuclides)

line 3 total number of nuclides

line 4+

field 1 nuclide PENCIL ID number (in order)
field 2 . nuclide SLAROM ID number
field 3 atomic weight
field 4  energy per fission
Subsgsequent blocks - 1 for each material zone in
condensed nuclear data:
line 1

field 1 materiél zone name (note 5 characters)
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.2.

.2

1

.2

field 2 no. of nuclides for which data is
stored (all nuclides used for fuel
zones)
field 3 descriptive title
line 2 PENCIL ID numbers of nuclides stored

To produce nuclear data condensed to both 7 and 18 groups,
the whole S-J-C calculation can be repeated, with the
condensation data of data file [8] differing as described
above. Alternatively, the 3 final job steps - JOINT2,
JOINT3 and MICRO - can be repeated at the end of the job:
the step names will have to be changed, as will the names
of temporary files created (to prevent duplication); also,
in the first JOINT2 step, for file &&CIT alter
*(OLD,DELETE) " to ' (OLD,PASS) ‘. [Note, I have not actually
used this second method, preferring to repeat the whele S-
J-C calculation after I am satisfied Keff has converged.]

For the condensation of nuclear data in 7 groups at
shutdown temperatures, the §-J-C calculation is repeated,
but with the appropriately modified data replacing the
SLARCM input of data file [5].

The CITATION format microscopic data file -

.OBHZHBC7 .MIC7GJ3 or its re-named equivalent - from the
final iteration is used in various of the subsequent
calculation blocks (e.g. ‘basic fuel cycle’).

Basic Fuel Cycle block

PENCTIL Calculation

This is identical to the PENCIL calculation in the
‘iterative condensation’.

A batch job run using JCL file [1], with the 18-group
‘micro’ file .OBHZHBC3.MIC18G3 being the condensed data
produced by the final jiteration of the ‘iterative
condensation’.

CITDENS Calculation

This is identical to the CITDENS calculation in the
‘jterative condensation’.

A batch job runs using JCL file [2], with the 18-group
‘micro’ file .OBHZHBC3.MIC18G3 being the condensed data
produced by the final iteration of the ‘iterative
condensation’.

The temporary data file used to control the calculation -
.PQINT.DATA (CIT) - and the number density output file -
.@GDI1.DENS - are used in some of the later calculation
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blocks (e.g. shutdown margin).

6.2.3 MASSN Calculation

6.2.

A batch job run using JCL file [6], this JCL file includes
data.

File .GDI1.DENS is the number density multiple-entry
dataset created by the above CITDENS calculation. (The
change of name, removing ‘@’, corresponded to copying the
temporary file to permanent filespace.)

JCL file [6] - .OPJCL.CNTL{GDI1MASS) -~ contains the
following data:
line 1 cycle length (days, integer); no. of cycles

fuel is irradiated; pin clad outer diameter
{mm) ; wire diameter (mm)

line 2+ total no. of zones in CITATICON calculation;
no. of nuclides modelled in each zone
line 3 no. of zones in inner core; zone ID no.’'s
line 4+ no. of zones in outer core; zone ID no.'’s
line 5 no. of zones in axial blanket ; zone ID
no.'s [0 0 if no zones]
card 6 no. of zones in radial blanket; zone ID

no.’s [0 0 1f no zones]
line 7
field 1-3 No. of 8/As in inner core/outer core/
' radial blanket
field 4 No. of cycles stored on multiple n.d.
file [-ve if MOC included (i.e. cycle
length > 356 days)]
field 5 Radial blanket irradiation (cycles)
field 6 PENCIL ID of 238py isotope
field 7 0/1 for half/full core height modelled
[note - example dataset has wrong
value, causes factor 2 error in all
masses. ]
line 8, title

The only output is the results {(i.e. no file of data for
use in further calculations). ' :

(A modifired version of the MASSN program, a more flexible
and general version, is being produced; a separate user
guide and program description(4) are being produced.)

RZOUT3 Calculation

This is wvirtually identical to the RZOUT3 calculation of
the ‘iterative condensation’ block, an interactive
procedure run by the Macro RZOUT3.

The subseguent S-J-C calculation is to use the full detail
(52 material zones) of the PENCIL calculation, so the input
and output files will actually be of the forms shown in
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2.

data file [3] and data file [4], rather than with the
slightly different data of the ‘iterative condensation’
calculations.

It is carried out twice, for both BOC and EOC steps of the
final (6‘th) iteration of the CITDENS burn-up calculation
(ISTEP values of 16 and 17}.

Hand Edit

This procedure is virtually the same as that carried out
under the Hand Edit step of the ‘iterative condensation’
block. The input, from the above RZOUT3 calculation, has a
larger number of material zones, hence the larger number of
zones in the output, which is shown as data file [10] (with
repetitive data deleted, to reduce the length of the
printed file).

One change to the output file is that on the Control Data
line of the PREP block, the 8’'th field is altered to zero.
(Since no condensation is to be done using this data, no
microscopic data need be included in the output produced by
SLAROM in the $-J-C calculation.)

A total of 5 different output data files are produced. The
BOC and EOC versions of the input data from RZOUT3 give 2
standard cases., The EQC case also has 2 modified versions:
with all Na (nuclide 11) n.d. set to 0.0 in fuel zones (Na
void state); with fuel pellet regions in fuel zones having
temperatures increased 500 degrees (for Doppler
calculation). the BOC case has the modified version of a
uniform 473 XK temperature (shutdown temperatures).

(When it is available, the EDSLA program(3) can replace
this ‘Hand Edit’' step.)

S-J-C Calculations

This is similar to the 8-J-C calculation of the ‘iterative
condensation’' block, but the JOINT steps of the calculation
related to the nuclear data condensation are excluded.

A batch job run using JCL file [7], with Data files [10] &
[11] as input.

File POCOH##.JFS3J3.Y9406 is the standard 70-group JENDL-
3.2 nuclear data file (a fixed data file).

Macroscopic nuclear data, to be used by CITATICN, are
stored on the internal file designated &&XSG70. This does
not include the microscopic nuclear data since no JOINT
condensation is carried out, hence the much increased
nunmber of material zones is possible.

Data f£ile [10] - .OPDEND.DATA(GDIlS) - was created by the
above Hand Edit.
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.3

.3,

Data file. [11] - .OPCITD.DATA(PEEL1D700) - has no
significant difference from data file [6], the equivalent
data file in the ‘iterative condensation’ S5-J-C
calculation. The more detailed model alters the gecmetry
data of blocks '004’ and ‘'005’, and the material names of
block '008’ (and the pre-title data); some output options
of block '001’ line 3 are changed; a reactor power value is
input, rather than taking the 1 MW default wvalue.

Note that the JOINT program has to be re-compiled in
program step DATAP2, to increase the array size so that it
can handle the large model used in this calculation.

The calculations produce no further data files.

The $-J-C program 1s run once for each of the 4 or 5
datasets created by the previous Hand Edit.

Perturbation block

Unlike in the 2 previous blocks, a single SLAROM
calculation is used to provide data used in a series of
CITATION calculations, so they are submitted as individual

"jobs, rather than the combined S-J-C calculation.

The PERKY program version used differs from that of the
(Japanese) manual(®), in that it is modified to take data
from the JOINT interface routines. Appendix IIT describes
the data input required by PERKY, to the extent that I am
familiar with.

RZOUT3 Calculation

This is virtually identical to the RZOUT3 calculation of
the ‘iterative condensation’ block, an interactive
procedure run by the Macro RZOUT3.

The subsequent SLAROM calculation uses a reduced number of
material regions - 8 in each fuel enrichment zone and 6 for
all other materials. To achieve this, the control input
data differs from data file [3] in the following way:
NEWZN(1)=1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,9,10,
i1,12,13,14,15,16,9,10,11,12,13,14,15, 16,
4*17,4*18,5%19,2*%20,21,4*22,38*0,
ZNGR(1)=16*1,4%2,2*3,
ISTEP=17
NZONE=52, 22,

(The shield region immediately before the rod absorber
includes B4C, so it is classed as an absorber region in
RZOUT3. The ISTEP value is for EOC.)

The output differs in form from that of data file [4] only
in the reduction of the number of blocks of data, from 52
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to 22.

6.3.2 Hand Edit

This procedure is very similar to that carried out under
the Hand Edit step of the ‘iterative condensation’ block
(it will, similarly, be possible to replace this ‘Hand
Edit’ step with the program EDSLA, when it becomes
available). The input, from the above RZOUT3 calculation,
has a larger number of material zones than the equivalent
‘iterative condensation’ case of data file [4]. The
‘SLAROM data’ file that is created is shown in data file
[12] (with repetitive data removed).

Data file [12] ~ .OPDEND.DATA{GDI3PRT) - is of the same
basic form as its ‘iterative condensation’ equivalent, data
file [5], but there are a number of significant
differences:
The data is for use with the earlier versions of
SLAROM and other programs, those in which 6-character
region names are used. This required the number of .
nuclides per region to be limited to 34: this was
achieved by removing those with a zero number density.

The data from RZOUT3, above, is for a different number
of material regions than either previcus equivalent
calculation, so there are a different number of data
blocks to the output. There is just one, '
heterogeneous, version of the rod absorber material
region modelled.

After the 22 blocks of data corresponding to the data
blocks of the input file, all 16 of the data blocks
for the fuel regions are repeated, twice. These
repeated blocks are modified: the first set,
corresponding to the void state, has Na number
densities set to zero; the second set, corresponding
to the Doppler perturbation, has fuel pellet
temperatures increased 500 degrees. In each case, the
material region name is modified to be unigque - these
modified names are used in the later calculations of
the perturbation block.

In the Control Data line of each PREP block, the 8’th
field is altered to zero; except that in the first
fuel region - including its ‘void‘ and ‘Doppler’
versions - the -20 value is retained. Microscopic
data, used in PERKY, are to be taken from this single
region. :

6.3.3 SLAROM Calculation

This is similar to the first part of the S-J-C calculation
of the ‘iterative condensation’ block. However, different
{6~character) program versions are used.
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4

A batch job run using JCL file [8], with Data file [12] as
input.

Data file [12] - .OPDEND.DATA{GDI3PRT) - was created by the
above Hand Edit.

File POCOH##.JFS3J3.Y9406 is the standard 70-group JENDL-
3.2 nuclear data file (a fixed data file).

Macroscopic nuclear data, to be used in following CITATION
and PERKY calculations, are stored in a temporary file -
.@GDI3P.PDS70G (replacing file &&XSG70). This only
includes microscopic nuclear data for a single fuel region
(including ‘void' and ‘Doppler’ variants}.

CITATION, 70 groups, ‘normal’

This is similar to the 2'nd & 3'rd parts of the $-J-C

calculation of the ‘iterative condensation’ block (the
CITATION snapshot and JOINT condensation calculations),
however, the final ‘MICRO’ step is omitted. Also,
different (6-character) program versions are used, and the
JOINT program had to be re-compiled to handle the large
model of this calculation.

A batch job run using JCL file [2].

The CITATION step is basically the same as in the
‘iterative condensation’ block. It uses as input the 70-
group macroscopilc nuclear data file .@GDI3P.PDS70G created
by the foregoing SLAROM calculation. Geometric type data
is input in data file [13].

Data file [13] - .OPCITD.DATA{(PIJ3P70N) - differs from the
equivalent ‘iterative convergence’ block input file in the
following ways:
Block ‘001‘ Line 2
Field 7 To output fluxes on FT34 (not as

Manual)
Field 12 To calculate both direct & adjoint
flux
Blocks ‘004’ & ‘005’ represent the more detailed

model.

Block ‘008’ has the increased number of material
regions, with the change to 6-character region names
(also in pre-title line).

Block ‘040’ is data for the adjoint flux calculation.

Output from the CITATION step, to be used by JOINT, are
placed in the internal file designated &&CIT.

The temporary flux file - .@GDI3P.FT34G70N - contains flux
data used in later calculations in the ‘perturbation’
block, both direct and adjoint fluxes, in 70 groups, for
the ‘normal’ core state.

The JOINT steps comprise just the extraction of fluxes from
the CITATION ocutput and the condensation of nuclear data to
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18 groups. {(Only PDS format data is required, so the
‘MICRO’ step is omitted.) They use as input the same
effective cross-section data file - .@GDI3P.PDS70G - as the

CITATION step, as well as the internal file &&CIT created

by that step. The data files [14] & [15] are also used as
input.

Data file [14] - .QPEDID.DATA(PIJ3PF) - is of the same form
as data file [7] of the ‘iterative convergence’ block,
defining those regions for which fluxes are extracted. The
numbers and names of material regions are different,
corresponding to those in the CITATION step. Note the 6-
character region names.

1

Data file [15] .OPEDID.DATA (PIJ3PC) - 1s of the same form
as data file [8] of the ‘iterative convergence’, defining
the condensation. The condensation is to 18 groups, the
material regions are as in the CITATION step (the rod
absorber material is only included the once}). Note the 6-
character region names.

A temporary file - .@GDI3P70.FLUXN - holds the fluxes
extracted from the bulk of CITATION output, used for the
condensation.

The temporary PDS file - .@GDI3P18.PDSMICN - contains
condensed nuclear data used in later calculations in the
‘perturbation’ block, in 18 groups, for the ‘normal’ core
state.

CITATION, 70 groups, ‘void’

 This is basically the same as the previous calculation,

except that there is no condensation, and so no JOINT
steps. :

A batch job run using JCL file [10]. Geometric type data
is input in data file [16], as is the 70-group macroscopic
nuclear data file .@GDI3P.PDS70G created by the JOINT
condensation of the foregoing CITATION calculation.

Data file [16] - .OPCITD.DATA(PIJ3PV70) - differs from the
input of data file [13] in the following ways:
Block ‘001’ ©Line 2 Field 12 ©No adjoint calculation
Block '008° has the fuel material region names altered
to the ‘void’ variants (also in pre-title line).
Blocks ‘023’ & ‘040’ are omitted.

The temporary flux file - .@GDI3P.FT34G70V - contains flux
data used in later calculations in the ‘perturbation’
block, direct flux only, in 70 groups, for the ‘void’ core
state. _

{(No &&CIT file is created.)
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6.3.6 CITATION, 18 groups, ‘normal’

This is basically the same as the previous 70-group,
‘normal’ CITATION calculation, except that there is no
condensation, and so no JOINT steps.

A batch job run using JCL file [1l]. Geometric type data
is input in data file [17], as is the 18-group macroscopic
nuclear data file .@CGDI3P18.PDSMICN <c¢reated by the JOINT
condensation of the 70-group, ‘normal’, CITATICN
calculation.

Data file [17] - .OPCITD.DATA(PIJ3PADJ) - differs from the
input of data file [13] of the first CITATION calculation
of this block in the following ways:
Block 008" Line 2 No. of groups altered to 18
Block ‘023’ - omitted.

The temporary flux file - .@GDI3P.FT34G18N - contains flux
data used in later calculations in the ‘perturbation’
block, direct & adjoint fluxes, in 18 groups, for the
‘normal’ core state.

(No &&CIT file is created.)

CITATION, 70 groups, ‘Doppler’

This is basically the same as the previous 70-group,
‘normal’ CITATICN calculation.

A batch job run using JCL file [12].

The CITATION step is basically the same as in the previous
70-group ‘normal’ calculation. It uses as input the 70-
group macroscopic nuclear data file .@GDI3P.PDS70G created
by the foregoing SLAROM calculation. Geometric type data
is input in data file [18].

Data file [18] - .OPCITD.DATA(PIJ3P70D) - differs from the
input of data file [13] in the following ways: '

Block ‘001’ Line 2

Field 7 No FT34 flux output.
- Field 12 No adjoint flux calculation.

Block ‘008’ has the fuel material region names altered

to the ‘Doppler’ variants (but not in pre-title line).

Block ‘040’ - is omitted (no adjoint flux).

Output from the CITATION step, to be used by JOINT, are
placed in the internal file designated &&CIT. No ‘FT34’
format flux file is created.

The JOINT steps are the same as in the previous 70-group,
‘normal’, calculation. They use as input the same
effective cross-section data file - .@GDI3P.PDS70G - as the
CITATION step, as well as the internal file &&CIT created
by that step.

Two data files arxe input - .OPEDID.DATA(PIJ3PFD) and

_38_
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.QPEDID.DATA (PIJ3PCD) - which differ from the ecuivalent
files used in the 70-group ‘normal’ calculation, data files
[14] & [15], only in replacing the fuel material region
names by those for the ‘Doppler’ wvariant.

A temporary file - .@GDI3P70.FLUXD - holds the fluxes
extracted from the bulk of CITATION output and used for the
condensation. '

The temporary PDS file - .@GDI3P18.PDSMICD - contains
condensed nuclear data used in later calculations in the
‘perturbation’ block, in 18 groups, for the ‘Doppler’ core
state.

PERKY, neutron lifetime

A perturbation-type calculation of prompt neutron lifetime,
in 70 energy groups, using the PERKY program variant ABLE.

A batch job, run using JCL file [13]. Control data is
input from data file [19], together with nuclear data and
flux files created by the foregoing SLAROM and CITATION
calculations.

Data file [19] - .OPEDID.DATA(PIJ3PNL) - provides the data
for the PERKY neutron lifetime calculation. Nuclear data
are input in just the macroscopic format, for each of the
22 material regions in the ‘normal’ CITATION calculations.

Other files used:

- 70-group ‘normal’ nuclear data: .@GDI3P.PDS70G

70-group ‘normal’ direct + adjoint fluxes:.@GDI3P.FT34G70N

PERKY, delaved neutron fraction

A perturbation-type calculation of delayed neutron
fraction, in 18 energy groups, using the PERKY program.

A batch job, run using JCL file [14]. The PERKY load
module is re-compiled, to allow a large model to be used.
Control data is input from data file [20], together with
nuclear data and flux files created by the foregoing SLAROM
and CITATION calculations.

Data file [20] - .CPEDID.DATA{PIJ3PDNX) -~ provides the data
for the PERKY neutron lifetime calculation.
Block 003’ macroscopic nuclear data are input for

each of the 22 material regions in the ‘normal’
CITATION calculations.

Block 002’ microscopic nuclear data, all provided
by the same material region, input for each of the 16
fuel regions, for the 8 nuclides producing delayed
neutrons. Mapping of microscopic data to material
regions has no data (i.e. blank) for non-fuel regions.
Block ‘0057 delayed neutron fraction is taken as
independent of energy of neutron causing fission.
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These data are standard PNC values (Ref. 6)
Other files used:

l8~group ‘normal’ nuclear data: .@GDI3P18.PDSMICN
18-group ‘normal’ direct + adjoint fluxes: .@GDI3P.FT34Gl8N

6.3.10PERKY, Na wvoid

An exact perturbation calculation of Na void, in 70 energy
groups, using the PERKY program.

A batch job, run using JCL file {15]. Control data is
input from data file [21], together with nuclear data and
flux files created by the foregoing SLAROM and CITATION

calculations.
Data file [21] - .OPEDID.DATA(PIJ3PEV) - provides the data
for the PERKY Na void calculation.

Block 003’ macroscopic nuclear data are input for

38 material regions: each of the 22 material regions
in the ‘normal’ CITATION flux calculations, plus 16
fuel regions from the perturbed ‘void’ case.

Block 008’ the mapping defines each ‘normal’ fuel
region to be replaced by its ‘void’ equivalent.

" Other files used:

70-group ‘normal’ nuclear data: .@GDI3P.PDS70G

70-group ‘normal’ direct + adjoint fluxes: .@GDI3P.FT34G70N
70-group ‘Na void’ direct flux: .@GDI3P.FT34G70V

Note that the PERKY load module used {Y9308) does not allow
as large a calculation size as does that (Y¥9607) used in
the following calculation.

6.3.11PERKY, Doppler (by zone

A l'st order perturbation calculation of Doppler, in 18
energy groups, using the PERKY program.

A batch job, run using JCL file [16]. Control data is
input from data file {[22], together with nuclear data and
flux files created by the foregoing SLAROM and CITATION
calculations.

Data file [22] - .OPEDID.DATA(PIJ3PFD0) - provides the data
for the PERKY Doppler (by zone) calculation.
As in the preceeding calculation, except that the
perturbed material region names are the ‘Doppler’

variants (rather than ‘void‘’}. (Minor data changes
for no. of groups and 1l’'st order rather than exact
perturbation.).
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Other files used:

18-group ‘neormal’ nuclear data: .€GDI3P18.PDSMICN

l8-group ‘Doppler’ nuclear data: .@GDI3P18.PDSMICD

18-group ‘mormal’ direct + adjoint fluxes: .@GDI3P.FT34G1l8N

6.3.12PERKY, Doppler (by nnclidgl

6.4.

1

A 1l’st order perturbation calculation of Doppler, in 18
energy groups, with the contributions calculated for
individual nuclides, using the PERKY program.

A batch job, run using JCL file [17]. Control data 1is
input from data file [23], together with nuclear data and
flux files created by the foregoing SLAROM and CITATION
calculations.

Data file [23] - .QPEDID.DATA(GDI3PFD1l) - provides the data
for the PERKY Doppler (by nuclide) calculation.
Block '003° macroscopic nuclear data are input for

38 material reglions: each of the 22 material regions
in the CITATION flux calculations for the ‘normal’
state, plus 16 fuel regions from the perturbed
‘Doppler’ state.

Block 002° microscopic nuclear data, all provided
by the same material region, input for each of the
same 38 reglons as the macroscopic data. Only 20
nuclides can have data input [presumably must include
all perturbed nuclides and burnable nuclides, see

block '008’]. Map of microscopic data onto material
regions includes all 38 regions.
Block 008" only 10 nuclides can be perturbed in

any 1 run, need multiple runs to cover all nuclides
" [but several nuclides have no temperature dependence
in JENDL-3.2, so can be excluded: ID’'s 946, 948, 950,
962, 963, 966, 967, 817, 857, 887, 897]. Unsure of
‘burnable nuclide’ category (guess it is those
nuclides with changing number density)}, but limited to
10 nuclides. {Consider varying the nuclides chosen, as
a sensitivity study.} '

Other files used:
18-group ‘normal’ nuclear data: .@GDI3P18.PDSMICN

18-group ‘Doppler’ nuclear data: .E@GDI3P18.PDSMICD
18-group ‘normal’ direct + adjoint fluxes: .€GDI3P.FT34G1l8N

Rod Worth block

PDSDUMP calculation

A short program that extracts data from PDS format nuclear
data files, in this case fission spectrum data.

A batch job using JCL file [18].
The JCL file includes a source listing of the program,
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which is compiled at run time; it also includes the control
data. The calculation uses as input a PDS nuclear data
file, the 18-group file created in the final cycle of the
‘iterative convergence’ block - .@GDG118.PDSMIC . JCL file
[18] is shown using a different PDS data file, taken from a
calculation for the ‘shutdown margin’ block.

In practise it is only necessary to do one of the PDSDUMP
calculations, from this and the ‘shutdown margin’ blocks,
since there will be very little or no difference in fission
spectra.

[To condense an 18-group fission spectrum to 7 groups,
gimply add values where groups are combined.]

RZOUT3 calculation

This is virtually identical to the RZOUT3 calculation of
the ‘iterative condensation’ block, an interactive
procedure run by the Macro RZOUT3.

The subseguent MOSES calculation uses a reduced number of
material regions - 16 rather than 24 in the outer fuel
enrichment zone and 6 for all non-fuel materials. To
achieve this, the control input data differs from data file

" [3] in the following way:

NEWZN(1)=1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,
19,20,21,22,23,24,17,18,19,20,21,22,23,24,4*25,4*26,
5*27,2*28,29,4*%30,38%*0,

ZNGR(1)=24*1,4%2,2*3,

ISTEP=16

NZONE=52, 30,

The output differs in form from that of data file [4] only
in the reducticn of the number of blocks of data, from 52
to 30.

The calculation is carried out for just the BOC step
(ISTEP=16) .

Hand Edit

This step takes the SLAROM format number density data
output by the above RZOUT3, data file [4], and produces the
data used in the following MOSES calculations, as shown in
data file [24] (with repetitive data removed).

The editing procedure has been carried out by hand, but it
would be advantageous to have a program to automatically
alter the number density data to the format used by MOSES.
{(Such a program, EDMOS, is being written, a separate user
manual and program description(?) will be published.) For
now I just describe the output file that has teo been
created by hand. 2Appendix IV describes the format of MOSES
input.
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Data file [24] - OPMOSD.DATA(GDI1DY) -~ is the ‘MOSES data’

file used in the following calculation.
There are actually 4 different datasets created, with
small differences: BAXIAL & ASYGROUP data include
absorber rod S/A types for 0%, 50% and 100% rod
ingertions; the cases differ in the S/A types assigned
to rod positions in the REFMAP data.
LOADING 1 invokes the 1’st set of S/A loadings in
REFMAP (the whole core) - in these steady state
calculations, this is the only LOADING used.
360° symmetry is necessary for (some) cases with 1 rod
stuck, it is easiest to retain this geometry in all
cases.
I inadvertently used NAZN>14 when setting up the model
- no problems were encountered.
Uses hex-Z geometry with interpolation of pseudo-tri-Z
ratings.
DELDAY value input even for steady state calculation.
In REGION, rod absorber material is given homogeneous
version of nuclear data.
The fission spectrum data in MICROXS come from the
previous PDSDUMP calculation.
XSNUC lists only those PENCIL nuclides actually
present in the model.
Minor Actinides 21 to 28 are set to nuclide class 6,
not 3 (following an example dataset I was given).
REACT1 & YIELD are supposedly necessary for steady
state calculations (I would have thought that the
presence of capture and/or fission cross-section
values in the nuclear data file would be sufficient to
ensure that these reactions are included in the Keff
calculation}.
The ATDENS number density data contains, for each
material region, a value for each nuclide included in
the MOSES calculation (0 if not present) - this is
obtained by editing the RZOUT3 output file.
Even though this is a steady state calculation, a
refuelling period must be given with the REFUEL data.
REFMAP need not assign a S/A type to each S/A in all
the NLAY rings, the radial boundary conditions will be
applied at the edge of those S/As assigned by REFMAP.
For the 4 different cases, just the assignments to S/A
types 5, 6 and 7 require re-arranging.

6.4.4 MOSES calculation
Steady state calculations for different rod insertions;
Keff differences are used to calculate nominal values of
rod group worths. '

A batch job using JCL file [19].

Input is the ‘MOSES data’ file [24] created in the above
Hand Edit.

File .OBRHZHBC7.MIC7GJ3 is the 7-group microscopic nuclear
data file created in the ‘iterative convergence’ block.
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If the effect of shutdown temperatures on nuclear data is
beling calculated using MOSES (rather than $-J-C}, then one
of the above MOSES calculations is repeated, but with the
nuclear data file replaced with that created for cold
shutdown conditions (from the ‘iterative convergence'’
block} . .

.5 Shutdown Margin block

There are 2 separate groups of calculations, calculating
the reactivity effects of increasing the core size, and of
increasing material densities.

Appendix V shows how the results of the calculations are
combined to produce the core expansion reactivity change;
this result combines with the reactivity effect of
temperature on nuclear data {(from previous MOSES or S-J-C

calculations). Appendix VI describes the combination of
thisgs and other factors to produce values of shutdown
margin.

The following is the route for calculating the reactivity
effect of increasing core size.

.5.1 Hand Edit

This procedure takes a ‘CITATION data’ file, data file
[11], and edits it to create the ‘CITATION data’' file used
in the following S-J-C calculation.

Data file [1l1] - .OPCITD.DATA(PEEL1D700) - 1is the *CITATION
data’ file that was used in the ‘basic fuel cycle’ block.

The output file differs only slightly from the input file -
Within data bleck '004', either the axial or the
radial mesh intervals are all increased in size by a
set small fraction (I used a factor 1.0l1). Two
datasets are created, one each for axial and radial
mesh adjustments.

.5.2 §-J-C calculation

A batch job virtually identical to the S-J-C calculation of
the ‘basic fuel cycle’ step. The JCL differs from that of
JCL file [7] only in having the ‘CITATION data’ file
.OPCITD.DATA (PEE1D700)} replaced by the data file created in
the above Hand Edit.

The calculation is performed for both of the data files
created by the above Hand Edit.
The material density reactivity coefficient calculations

.—44_
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start here. The calculations are rather similar to the
‘perturbation’ block, except that the model is simplified
to a single material region for each Pu enrichment zone,
and the ‘5-character’ versions of the programs are used.

RZOUT3 calculation

This is completely identical to the RZOUT3 calculation in
the ‘lterative condensation’ block: if a copy of the
output file from that calculation is available, then the
step does not need repeating here.

If the calculation has to be repeated, it uses the same
input files as previously: the number density file -
.@GDI1.DENS - created by the ‘iterative condensation’
CITDENS calculation, and ‘RzZ0OUT3 data’ file that produces
the least detailed model (NZONE=52,8,). The output that is
produced will, again, be of the same format as data file
[4], but for a lesser number of material regions.

Hand Edit

This step takes the SLAROM format number density data
output by RZOUT3, similar to data file [4], and produces
the SLAROM data used in the S$-J-C calculation, data file
[251].

The editing procedure is simple-enough to make any
automated process superfluous.

Data file [4] -~ .OPFORT.DATA(GDI1RZ) - contains numbexr
density data in the format required in a ‘SLAROM data’
file; it was created by the foregoing RZOUT3 calculation.
(Note that data file [4] is a 52 zone version for the
‘basic fuel cycle’ block; the ‘shutdown margin’ block
actually uses a version with an 8 zone model.)

Data file [25] - OPDEND.DATA(GDI1RZEC) - is the “SLAROM
data’ file that is created for use in the following
calculation. It consists of SLAROM input data for each
material zone.
Each zone is modelled as a l-region homogeneous
model (the rod absorber is only represented the
once) .
Microscopic data is included for all isotopes of
all material regions.
2ll 8 material regions are repeated, as Doppler
versions - the material region names are altered,
only fuel region temperatures are changed.

(When it is available, the EDSLA program{3) can replace
this ‘Hand Edit’ step.)
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6.5.5 SLAROM calculation

This is similar to the first part of the S$-J-C calculation
of the ‘iterative condensation’ block.

A batch job run using JCL file [20], with Data file [25] as
input. (The JCL differs from that for the ‘perturbation’
block in using a 5-character program version.)

Data file [25] - .OPDEND.DATA(GDI1RZEC) - was created by
the above Hand Edit.

File POCOH##.JFS3J3.Y9406 is the standard 70-group JENDL-
3.2 nuclear data flle (a fixed data file).

Macroscopic nuclear data, to be used in following CITATION
and PERKY calculations, are stored in a temporary file -
.@GDI1P.PDS70G (replacing file &&XSG70). This includes
both ‘normal’ and ‘Doppler’ state variants; microscopic
nuclear data are included for all material regions.

6.5.6 CITATION, ‘normal’

Thisg is similar to the 2'nd & 3’'rd parts of the §-J-C
calculation of the ‘iterative condensation’ block, the

" CITATION snapshot and JOINT condensation calculations.
(The JCL differs from that for the ‘perturbation’ block in
using 5-character program versions.)

A batch job run using JCL file [21].

The CITATION step is basically the same as in the
‘iterative condensation’ block. It uses as input the 70-
group macroscoplc nuclear data file .@GDI1P.PDS70G created
by the foregoing SLAROM calculation. Geometric type data
ig input in data file [26].

Data file [26] - .OPCITD.DATA(PFC3N70X) - differs from the
equivalent ‘iterative convergence’ input data file in only
one particular: the main rod absorbers are modelled fully
withdrawn (rather than at the average insertion used in the
‘iterative convergence’ calculation), thus one less axial
material zone is modelled in data blocks ‘004’ & '005’.

Output from the CITATION step, to be used by JOINT, are
placed in the internal file designated &&CIT.

There are 3 condensation and associated JOINT calculation
steps. The extraction of fluxes from the CITATION output;
the condensation of microscopic nuclear data (using the
extracted fluxes); the transformation of condensed nuclear
data to the CITATION format. Data files [27}, [28] and
[29] provide control data used in the 3 steps.

The same effective cross-section data £ile as in the
CITATION step - .@GDI1P.PDS70G - is used as input, as well
as the internal file &&CIT created by that step. A
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temporary file - .@GDILP70.FLUXN - holds the fluxes
extracted from the bulk of CITATION output.

Condensed microscopic nuclear data are produced in 2
temporary files: file .@GDI1P18.PDSMICN , in the PDS
format used by SLAROM; file .@GDI1P18.MICRON in the
binary format used by CITATION. The 2 datasets use the 2
different nuclide numbering schemes.

Data file [27] - .OPEDID.DATA(PFC3FX) :

Data file [28] - .OPEDID.DAT2 (PFC3C18X)

Data file [29] - .OPEDID.DATA(PFC3MX) . These differ only

slightly from the equivalent data files - [7], [8] and [9]

~ from the ‘iterative condensation’ block. There is only a
single rod absorber material, region name ‘AHOMO’. The

condensation is to 18, not 7, groups.

Hand Edit

Data files used in the above CITATION calculation are
edited to provide data for the following CITATION. The
only changes made are to the material region names -
exchanging them for the equivalent ’'Doppler’ variants from
the foregoing SLAROM calculation. The files affected are
as follows:

.OPCITD.DATA (PFC3N70X) - (PFC3N70D)
.OPEDID.DATA (PFC3FX) - (PFC3FD)
.OPEDID.DATA (PFC3C18X) - (PFC3C18D)

CITATION, ‘Doppler’

This is almost the same as the previcus CITATION
calculation. The main difference is that the data used is
for the ‘Doppler’ state; also, the ‘MICRO’ step of the
JOINT part of the calculation is omitted.

A batch job, run by JCL file [22].

The calculation uses as input the 70-group macroscopic
nuclear data file .@GDI1P.PDS70G created by the earlier
SLAROM calculation. Also used are the 3 data files created
by the foregoing Hand Edit: geometric ‘CITATION data’ in
file .OPCITD.DATA{PFC3N70D); flux extraction data in file
.OPEDID.DATA (PFC3FD); condensation data in file
.OPEDID.DATA (PFC3C18D) .

Output from the CITATION step, to be used by JOINT, is
placed in the internal file designated &&CIT. Temporary
file .@GDI1P70.FLUXD holds the fluxes extracted from the
bulk of CITATION output. The condensed nuclear data, in
SLARCM (PDS) format, is output in temporary file
.@GDI1P18.PDSMICD.
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6£.5.9 PDSDUMP calculation

A short program that extracts data from PDS format nuclear
data files, in this case fission spectrum data. This is
the same as the PDSDUMP calculation of the ‘Rod Worth’
block.

A batch job using JCL file [18].
Data is input as a PDS nuclear data file, that created in

the foregoing ‘normal’ CITATION calculation -
.@GDI1P18.PDSMICN .

6.5.10PERKY Package calculation

This was provided to me as a pre-assembled JCL script,
which linked a CITATION calculation of direct & adjoint
fluxes with PERKY calculations of density perturbations for
fuel, coolant and structural core materials. A pre-
processor links the various data files together, and a
post-processor calculates values of material density
reactivity coefficients.

A batch job using JCL file [23]; the JCL includes one data
“line with 3 values that specify a n.d. dataset to be used -
field 1 No. of cycle used (final cycle in CITDENS)
field 2 Step within cycle: 1/2/3 - BOC/MOC/EOC
(cycle > 1 veaxr); 1/2 - BOC/EOC (cycle <

1 vyear)
field 3 (same as field 2)
Various 18-group nuclear data files created in the
foregoing CITATION calculations are used -
.@GDI1P18.PDSMICN ~ PDS format, ‘normal’ state
.@GDI1P18.PDSMICD PDS format, ‘Doppler’ state
.@GDI1P18.MICRON binary format, ‘normal’
.state.

File .@QGDI1.DENS is the number density dataset created by
the CITDENS calculation of the ‘basic fuel cycle’ block;
file .@GDI1.CITDAT is the temporary data file used in the
same CITDENS calculation [file renamed from _
.PQINT.DATA (CIT)}].

A whole series of further input data files are required.
There are data files [30], [31]1, [32] and [33]. Delayed
neutron data, in 18 groups, is input in a binary file -
.DELAY.DATA - which is a copy of a standard section data

file (a fixed data file). Three files of post-processor
control data are input - .PQINT.DATA(POFUL) , (POSTR} ,
{POCOL) - consisting of:
line 1 ‘value 2/3/4 indicating fuel/structure/
' coolant
line 2 value 1
Data file [30] - .OPEDID.DATA (NAMEF#XX) - gives the name of

each material zone in order, first for the ‘normal’ state,
then those for the ‘Doppler’ state.

_48_
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Data file [31] - .OPEDID.DATA(IDNUMXX) - gives the PENCIL
ID no. then the SLAROM ID no. of all nuclides in the
nuclear data sets.

Data file [32] - .OPEDID.DATA(CHIMG) - gives the 18-group
fission spectrum data from the previous PDSDUMP
calculation. o
For each fissioning nuclide (i.e all actinides with
non-zeroc n.d.) -
nuclide ID no. {SLAROM version)
fission spectrum (18 values)
End with value 0.

Data file [33] - .OPEDID.DATA(ZONE#XX) - defines the zones
for which the perturbation results are output.

Line 1 title line (do not alter)

Line 2+

field 1 CITATION ID no. of 1'st of a
consecutive set of ‘volumes’

field 2 CITATION ID no. of last of a
consecutive set of ‘volumes’

field 3 title given to this zone (used in
cutput)

Note that, as originally supplied, the PERKY package also
included calculations of Doppler, Na void, beta-effective
and neutron lifetime. I deleted the sections that carried
out these calculations, the 3 reactivity coefficients being
all I required from this calculation (note that this
calculation would be inadequate for calculating Na void,
because of the use of only 18 groups).

3D Burn-up block

§-J-C Calculations

It is up to you whether you use S-J-C as a guick route to
find approximate values for BOC and EOC rod insertions that
give balanced ratings and the required Keff wvalue. The
calculation will be virtually identical to the S-J-C
calculation in the ‘basic fuel cycle’ block, with JCL taken
from the JCL file [7]. The only difference is that the
‘CITATION data‘ file .OPCITD.DATA(PEE1D700} (data file
[11]) has to be changed. The data file only requires a
minor medification, altering block *005' to change the rod
insertions. (It may also be necessary to modify blocks
‘004’ and ‘005’ to insert extra axial layers, to allow rod
insertions to flux meshes that don’t correspond to material

zone boundaries.)

BEand Edit

This produces data file [34] - .OPMOSD.DATA(GDI1MBRN) - the
input data file for the following 3D burn-up MOSES
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calculation. It is basically the equivalent data file from
the ‘rod worth’ MOSES calculation - data file [24] - but
with the following changes.
A burn-up, rather than a steady state, calculation.
The same as the PENCIL calculations, models repeated
irradiation/ refuelling cycles until it approximates
to fuel cycle equilibrium. Individual S/A refuelling
batches are modelled explicitly.
Use the highest level of symmetry possible, to reduce
calculation time - in this case 120° symmetry.
Note some changes to iteration control parameters
NITR, NIIT and EPSF, to values suited to transients.
EBach irradiation step is a half cycle, DELDAY - BCC to
MOC, then MOC to EQC. ,
In AXIAL and ASYGROUP, each rod insertion to be used
defines a separate S/A type; each fuel S/A type is
defined twice - the l’st time is used for the original
loading, the 2'nd time for refuellings.
The axial mesh used for irradiated fuel is defined in
AXTIAL (all fuel S/As are originally of axially uniform
composition) .
The rod absorber material uses heterogeneous nuclear
data,
In REACT]1 & YIELD, the limitation on the number of
entries meant that the burn-up chain could not include
the full detail of minor actinides included in the
PENCIL/CITATION calculations. A minimal series was
adopted; fission product and 1B reactions were
included (the latter only in diluent in the fuel, not
in absorber rods). _
The number density data is for the clean core - hence
only 1 dataset per core Pu enrichment zone. The
values can be taken from the temporary CITDENS data
file - .PQINT.DATA(CIT) - from the ‘basic fuel cycle’
block (the same file is used in the ‘shutdown margin’
block, renamed as .@GDIL1.CITDAT).
The REFUEL & REFMAP data define 6 sets of S/A
loadings. First is the initial core loading (note the
different S/A types c¢.f. later loadings). The 2'nd
loading alters just the main rods, setting them to EOC
insertions. The remaining 4 loadings each represent
the refuelling of 1 of the 4 explicit fuel batches;
rods are also moved to BOC positions.
After the PLANT & CRPOS data, a whole series of
further calculation steps are defined; the calculation
has a total of 9 cycles to reach equilibrium and then
allow one cycle for each batch. There are 3 steps per
cycle:
(1) refuel/initial loading (rods to BOC
positions)
flux calculation (BOC)
burn-up calculation (BOC to MOC).
(2) move rods te EOC position [LOADING 2]
flux calculation (MOC)
burn-up calculation (MOC to EOC).

(3) (no loading) [LOADING 0]
fiux calculation (EQC)
(no burn-up) [DELDAY = 0.0].
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One set of REUEL & REFMAP data can be used repeatedly,
by re-using the appropriate ID number in LOADING.
Note that parameters are always as in the previous
calculation step, unless overwritten.

6.6.3 MOSES calculation

A transient consisting of repeated burn-up and refuelling
until fuel cycle equilibrium is approach (the same as the
earlier PENCIL calculations). This pseudo-tri-Z model
provides a reasonably accurate assessment of peak pin
ratings. ‘ .

A batch job using JCL file [24]. Compared with the ‘rod
worth’ MOSES calculations, the JCL parameters N10, NX, NS
are increased to accommodate the larger files needed by the
transient calculation - all file size parameters of this
type depend on the model size.

Input is the ‘MOSES data’ file [34] created in the above
Hand Edit.

File .OBHZHBC7.MIC7GJ3 is the 7-group microscopic nuclear
data file created in the ‘iterative convergence’ block.

The calculation is repeated as necessary, to adjust  the BOC
& EOC rod ingertions to give both flat radial rating
profiles and acceptable values of Keff (the latter is none
too important, because of uncertainties in Keff associated
with 7-group nuclear data}.
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The Calculational Route - Future Modifications.

Concurrent with the production of this description of the
calculational route, a number of computer programs are
being written to update the route. These programs will
have no impact on the structure of the calculational route,
simply replacing steps in the route as described above.

Two programs, EDSLA(3) and EDMOS(7}, will be available to
replace the Hand Edit steps that take the number density
data extracted by the RZOUT3 program and transform it to
the formats required by SLAROM and MOSES, respectively.
These programs will be advantageous in removing processes
that are time-consuming (and potentially error-prone},
especially when the 2-region fuel model is used in SLAROM.
User guides are being produced for these programs (3:7)

A modified version of the MASSN program is being produced.
The main change is that it will have the flexibility to
handle cores with more than 2 core and breeder zcnes (such
as BN600) with varying numbers of irradiation batches. A
user guide is being produced(4). [To allow the full
calculational route to handle such cores, PENCIL will also
have to be modified - this has yet to be attempted.]
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Appendix T - PENCIL input data

VARIABLE VALUE DESCRIPTION

LAST (max 30) No. of Pu enrichment iterations.
+ve/-ve - power plot output is
core+axial blanket/core; 0 - just
calculates N.D.s , no CITATION

PURICH inner/outer Pu enrichments, (w/o)

{i<2) {initial guess, if LAST>1)

LPOWER [430] pin rating limit, W/cm (0.- not used)
TPOWER [2600] reactor power, MiWth , assumes fixed
' thermal efficiency (EPOWER*26)

{only 1 of this and EPOWER needed)

EPOWER [100] reactor power, 1l0's MWe , ignored if
TPOWER used (TPOWER/Z26)

DAY (i<3) [365;3;4] cycle length (days); No. of batches
for fuel; No. of batches for radial
blanket [max. of last 2 is basis for
no. of cycles calculated, overriding
value in CITATION input file]

COREH axial height (cm) of each core zone

{i<6) (from top to bottom) [I used 8 axial
zones, without problem]

ICZ (i<24) zone no's of inner core

OCZ (1524) zone no's of outer core

ABZ (1<24) zone no's of axial blanket

RB7Z {1<24) zone no's of radial blanket

IBZ {i<24) zone no's of internal blanket,
fcan be any position)

NUID map of isotopes present in core

{1<99) {0 - absent; 1 - present)

F({i<20) [1;1; map of which energy groups are used in
-94734;4%0] |output flux values
z7gis (usually limited to 100 kev)
.aoséﬂﬁ*ol (does not affect calculation)
18 gps

BOND [0] can filled with 0/1 - He/Na

DUCTLS [0;6; i=1l, 0/1 with/w'out S/A wrapper

(1<3})|1.19277] i=2, no. of tie-rod pins } only if
i=3, pin pitch/pin diameter} 1=1 is 1

RONA [.849052 @ |Na density (g/cc)
430 C]

|ICNRCOD (] 0 - rods always out; 1 - split cycle
in 2, rods 50%/0% in, needs full
height model (see CITATION for rod
movement)

DFUEL fuel pellet outer diameter (mm)}
[only 1 of this & SMEAR needed]

DCLAD pin clad outer diameter (mm)

DWIRE [1.5/radial |wire diameter (mm)

blanket 1.0]

HWRAP [4.0} S/A wrapper thickness (mm)

HCLAD [0.4) pin c¢lad thickness (mm)

HWIRE [165.0] wire spiral repeat axial height {mm)
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ITYPE (0] fuel pellet material type
0-MOX, l-metal, 2-carbide, 3-nitride
(not all fuel types can run all other
options e.g. Minor Actinides)

TVERM {1.98/2.0 fuel composition: metal Zr:M (w/o);
core/radial |0:M , C:M , N:M (a/o}
blanket, or
0.11111, or
1.0, or 1.0]

PUABND [.58;.24;.14|Pu vector: 239,240,241,242,238,Am241

(1<6) |7 - 04; {w/0)
0.;0.1
UABND [.003; U vector 235, 238 (w/o)
(i<2)].997]

NOPIN [271/radial |Number of pins per S/A; includes ZrH
blanket 217]|diluent pins, and tie-bar pins in

ductless fuel, as well as fuel pins

DGAP [6.0] gap between adjacent S/As (mm)

PRING [0.177/ parameter (mm) that defines the
radial fraction of free space (x-sectional
blanket area) within a S/A (pins considered
0.1091 solid) ~ note this is supplied in lieu

of S/A a/f dimension

SMEAR [see table] |fraction of pin internal volume

(x-sectional area) occupied by pellet
- note this gives any inner pellet
hole diameter [ignored if DFUEL used]

THDENS [see table] |fuel pellet material, fraction of

theoretical density .

VSUS (i<5) |[-.6097;.1505|composition of general structural
?-éiggL025lmaterial, w/o {Fe, Cr, Ni, Mo, Mn)
SUS316] '

ROSUS [7.969906] |density of above material (g/cc)

VSUS2 define up to 3 'special' structural

{ig20, materials j=1/2/3 - pin/wrapper/wire,
J<3) 5 isotopes as VSUS, plus W, then 15.
dummy values (get 0?) Do not use VSUS

ROSUS2 densities of up to 3 'special

(3=3) structural materials (g/cc)
Do not use with ROSUS & VSUS
TRRICH fraction of transuranics (TRU) in the
fuel pellet (w/o) (represents extra
material added for MA burning)

TRU(1<17) composition (w/o) of TRU : 235U,236U,

: 238U, 237Np, 239Np, 238Pu, 239Pu, 240Pu,
241Pu, 242Pu, 241Am, 242Am, 243Am, 242Cmn,
243Cm, 244Cm, 245Cm

ITRU definition of TRUO2 fraction:

: 0 - TRUO2/ (TRUO2+UQ2+PUO2)

1 - TRUQ2/{PUQ2)
RERICH amount of rare earth (RE) as fraction
REQ2/ (TRUO2)} (w/0)
REA (i<22} RE isotopic composition; numbers
36,37,...,56,57 - any not present
. |replaced by 0, PENCIL nuclide ID's

SZRH fractional smeared density of ZrH

ingide clad

— 61 —
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VB4C . fraction of pins that are unfuelled
and contain BA4C

: cannot be used in same case as VACR
B10OW fraction {w/o) of 108 in BAC :
IBASE type of inert matrix mixed with Pu0O2
in fuel pellet: 0 - U02, 1 - MgO,
2 - CeQ2, 3 - Be0,4 - Al203,
5 - ZrH2, 6 - AlN
VACR allows a fraction VACR of a 'special’
material, defined in ACRND, to be
mixed with the fuel. (v/o)
Cannot be used with VB4C or NZRH

ACRND isotopic N.D. vector (PENCIL nuclide
(i<99) order) of 'special' material of VACR.
Cannot be used with VB4AC or NZRH
NZRH No. of fuel pins that are unfuelled

and contain ZrH
Cannot be used with VACR

ZRH [1.6] composition of %rH, ratio H:Zr
CPW ~-0.97 target inner:outer peak rating ratio
-ve - EOC inner : BOC outer

+ve, ~1 - EOC : EOC
+ve, ~100 - BOC : BOC (% value, not ratio)
0 - fixed inner:outer Pu % ratio

CKEFF 1.0048 target Keff for EQOEC
. [.896894]
EPW 0.002 [0.0l]ljallowed error on CPW
EKEFF [0.001] allowed error on CKEFF
FR [0.3] parameter to control change in Pu
enrichment each iteration (%)
PTOK [0.2] similar to PR

[1 indicates a default value.

Note - whilst values are stated as w/o (weight percent),
there appears to be some confusion as to whether all such
cases are actually percentages or fractions.

Additional Default Values

MOX Metal Fuel Carbide Fuel Nitride Fuel

core |blanket| core |blanket| core |blanket| core [blanket

SMEAR | 0.876 0.908 0.750 0.800 0.850 0.900 0.850 0.900

THDENS | 0.220 0.945 1.000 1.000 0.950 0.950 0.950 0.950

There are 3 different parameters that can be used for
adding diluent material within fuel pins: VACR, VB4C and
NZRH. Only NZRH and VB4C may be used in combination.
There were errors if any 2 of these parameters were used
{and whenever VB4C was used) - to avoid these make sure
that the corrected load module is used

POC3A12.PENCILSZ .LOAD(PENCIL) .
NZRH replaces that number of fuel pins with ZrH - However,
the VACR and VBAC parameters just add extra material - so



PNC TN9460 98-001

if it is to replace fuel, then the amount of fuel must be
reduced (using the THDENS parameter). VACR adds material
at the number densities given in ACRND (i.e. the VACR wvalue
is irrelevant). VB4C adds that fraction of the fuel volume
as BaC - it uses the fuel volume after it has been reduced
using THDENS (and after any reduction for NZRH).

(Note - if VACR is used including a nuclide already in the
model - fuel or steel - then you should test the program to
see whether the VACR material is treated as additional
material or overwrites the existing value.)

The PRING parameter is calculated as follows:
B = 2.(N-1).(D+d).cos30° + D + 2.d
and PRING = (E-B)/N

hexagonal a/f distance inside wrapper
hexagonal a/f distance of compacted pin bundle
number of pin rings

pin diameter

wire diameter

where

Q0= wWH
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Nuclide ID schemes

Nuclide PENCIL|SLAROM Nuclide {PENCIL[SLAROMf Nuclide PENCIL SLARON@
1D ID iD ID IiD ID
239py 1 949 235y-fp1so (30 854 2093 59 83
240py 2 940 2¢1py-fpiso (31 814 (Mg) 60 12
241py 3 941 2460m 32 966 {Y) 61 39
242py 4 942 247Cm 33 967 (101Ru) 62 441
241am 5 951  [248cm 34 968  |(192Ru) 63 442
235y 6 925  [P%Tc 35 439 (103Ru) 64 443
236y 7 926  [*3%La 36 579 f(1291) 65 539
238y 8 928 140ce 37 580 (135cs) 66 555
160 9 8 142¢e 38 582 108 67 105
23N 10 11 144ce 39 584 f''B 68 115
‘fFe nat. 11 26 141py 40 591 4N 69 147
Cr nat. 12 24 143na o EX! 603 |H 70
inac. |13 |28 [twa 22 [604 |ue 71
Mo nat. 14 42 14580 43 605 |Be 72
°3Mn 15 25 146nd 44 606 27a1 73 13
238y-fp1so |16 884 148y4 45 608 (6Li) 74 36
239pu-fpiso |17 894 150Na 46 600 {(7Li) 75 37
t2c 18 6 (147pPm) 47 617  fW nat. 76 74
151 19 157  f147gm 48 627 fca 77 20
Zr nat. 20 40 148gm 49 628 238y-fpioso |78 887
237Np 21 937 1505m 50 620 239py - 79 897
: £p1080
239Np 22 939 152gm 51 622 235-fp1oso |80 857
242mpm 23 950 151my 52 631 241lpy- 81 817
fpioso
243 am 24 953 153my 53 633 238y-fpisoo [82 889
242¢m 25 962 154Ey 54 634 239pu- 83 899
fpi18o0 :
243Cm 26 963 154Ga 55 644 235U-fp1so0 |84 859
244cm 27 964 156ad. 56 646 241pyy. 85 819
fpiso0
245Cm 28 965 158G4 57 648
238py 29 948 Pb nat. 58 82
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Appendix IT - CITATION input data

Input is in a series of blocks, the first card of which is
the block identifier. There is fixed format. Where blank
lines occur these must be of exactly the correct number.
Blocks 002/, 018, *034’, '036’, ‘091’ and ‘093’ are only
used for burn-up calculations.

block '001' - control options

card 2, field 1 : 0/1 - snapshot/burn-up calculation
fields 5-8 : +1, write macro./flux/power/source

results file (to unit 31/9/32/
17).

" field 19 : if >0 only uses block '008' macro.
data

card 3, options for what results are output

block '002' - burn-up control
card 2, field 1 : No. of burn-up cycles to be calculated
(in PENCIL calculation, overwritten by
value from geometry data)
fields 2-4 : max. no. of burn-up timesteps per
cycle (1'st,2'nd,3+ cycles)
field 5 : +1/-1, do normal/normal+adjoint flux
calculations at each EOC
cards 3+4, lengths of cycles (days), reactor
power MWth (power of core fraction
represented)
card 5, options for what is output during
burn-up

block '003' - flux calculation definition
card 2, field 5 : geometry type (7-RZ, 13-hexZ, 14-triZ)
(only used RZ, suggested 3D would
‘ be too time consuming)
fields 8+9 : symmetry flags
fields 11-16 : 0/1 extrapolate/reflect boundary
conditions {left/top/right/ .

bottom/front/back)
field 18 : 4if =1 , allows -ve flux
card 3, convergence criteria
card 4, field 3 : reactor power MWth (for snapshot

calc.) default is 1 MW

block '004' - geometric mesh (RZ geometry)

Radial then axial mesh data. No. of meshes followed by
total size of those meshes. Produces meshes of equal size,
radial ones correspond to equal areas. Defines the
'volumes' where macroscopic x-sections are constant {Does
not distinguish between hot & cold dimensions - the :
dimensions & N.D. data are used as input, without applying
any expansion effects.}

block '005' - zone placement (RZ geometry)

A 'map' assigning a 'zone' number to each of the 'volumes'
of data block '004'. Several 'volumes' may be in the same
'zone'. FEach 'zone' number identifies a material type

{i.e. different set of macro. x-section data and/or a burn-
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up mesh} ..

block *012' - zone identification
A series of cards assigning the source of micro. x-section
data for each 'zone'.

fields 1+2 : 1'st & last Nos. of consecutive set of
'zones'
field 3 : number of 'sub-zones' {i.e. batches per cycle)
for this material
field 4 : position on input nuclear data file of x-section
data to be used
field 6 : reference no. identifying 'zone class’
{('zone class' is used in the fuel management input)
field 7 : 0/-ve for burn-up/non-depleting 'zones’
field 8 : name of 'zone' (only used in output print)
block '018' - nuclide classification

Groups nuclides into several categories, used to lump
together reaction rates in output.

block '020' - nuclide Number Densities
Data is provided for all 'zones' (except in PENCIL input
the core 'zones' are not included - that data is produced
by the PENCIL program) .
card 2, fields 1+2 : 1'st & last no's of a set of
‘ consecutive 'zones'
" card 3+ pairs of nuclide identifier no. & atomic density

{atoms per cc *10“24}
[Note, no space between fields.]

block '034' - decay constants and fission yields

See CITATION manual (2) for details. 1'st 2 cards are decay
constants for 3 nuclides in core. Remaining cards are
fission product vield (only necessary if standard data of
micro. binary file is overwritten e.g. MA work). In each
case the first card (2 values) are the 1l’st and last sets
of x-sections, on the micro. input file, to which burn-up
is applied.

block '036' - nuclide reaction chain

See CITATION manual{2) for details. Specifies nuclide
decay & reaction relations in the core. First 2 values are
(again} 1'st and last micro. datasets to which burn-up

applies. :

block '091' - fuel stream description

The number and arrangement of fuel streams is arbitrary
(i.e. user defined). Material is removed from the reactor

at the end of irradiation to a 'discharge stream', it is

mixed (after any reprocessing delay) with material new to

the fuel cycle from a 'feed stream' - the resultant new

fuel material is placed intoc the reactor as a 'makeup

stream'.

cards 2+ field 1 : number of fresh material 'feed

streams'

field 2 : number of new fuel 'makeup streams'
field 3 : number of 'discharge streams’

_66_
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field 7 : number of cycles delay between
discharge and recycling in new fuel

fields 9+ : identifiers of nuclides to be
treated in fuel streams
cards 3+ fields 1-3 : nuclide identifiers of decay parent

& child, decay constant (sec—1).
- Data for each 'feed stream’
cards 4+ field 1 : 'feed stream' identification no.
field 2 : 0/1 - use initial loading/values on
cards 5&6, for 'feed stream' N.D.s
Data for each 'makeup stream'’

card 7, field 1 : ‘'makeup stream' identification no.
fields 3-5 : ID no.s of 'discharge streams' used
field 6 : ID no. of 'feed stream’ used
field 9 : fraction of material available from

'discharge streams' to be used
cards 8+ for each nuclide on card 2, fraction of
'recovered' material in 'discharge streams' to be

used
Data for each 'discharge stream’
card 9, field 1 : ‘'discharge stream' identification no.

cards 10+ for each nuclide on card 2, fraction of
discharged material 'recovered' during

reprocessing
block '0983' - fuel management
card 2, field 2 : {uncertain of meaning, CITATION manual
description is unclear}
field 4 : no. of fuel cycles calculated
cards 6+ Each card specifies one 'fuel movement'
field 1 : ‘'identification no. of 'fuel movement'
field 2 : 'feed stream' used for new fuel before
recycled material is available
(0 - 'closed loop', no refuelling)
field 3 : 'feed stream' used in mass balance
calculation
field 4 : 'makeup stream' used for new fuel
after recycled material is available
field 8 : ‘'discharge stream', destination of

removed fuel
field 10-12 : cycle no. when this 'fuel
movement' ends (if <>0)/starts/
frequency of use
fields 13+ : ‘'zone class' to which 'fuel
‘movement' 1s applied, if >1 value
is a shuffling through 'zones'
with defuelling from the last one
(a closed loop, no defuelling, is
possible); with 'sub-zones' only
1 'sub-zone' is moved each cycle,
in order {CITATION manual is
confused over 'zones' and 'zone
classes'}

block '999' - end of data marker
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Appendix III -~ PERKY input data

Line 1 ‘PERKY’ (program ID)
Line 2 1’st fuel material region; 'SLAROM’
(creating program ID)
Title Line .
Block 001’ - general data
Line 2
field 2 no. of energy groups
field 4 no. of material regions input (max 40)
field 5 1/0 - RZ/XY or XYZ geometry
field 6 1 if an exact perturbation calc.

{else 0)
Block '002' - microscopic data input
Line 3
field 1 total no. of microscopic datasets
input
field 2 no. of microscopic datasets input by
JOINT
field 3 no. of microscopic datasets input by
2'nd input file (I have not used this
option)

field 4 no. of microscopic datasets input
within this file (I have not used this
option) :
field 5+ 1id. no. assigned to each microscopic
- dataset
For each material region for which JOINT microscopic
data is input:

line 1 microscopic dataset ID no.; no. of
isotopes with microscopic data input
' {max. 20)
line 2 ~ name of material region providing
microscopic data; ‘SLAROM’ (creating
' program ID)
line 3 ID no.s of nuclides for which

microscopic data is input
Last line Pairs of: material region ID no.; ,
- microscopic data ID no. of corresponding
data (blank where no such data is input)

Block 003’ - macroscopic data input
Line 3+
field 1 total no. of macroscopic datasets
input
field 2 no. of macroscopic datasets input by
JOINT

field 3 no. of macroscopic datasets input by
2'nd input file (I have not used this
option)
field 4 no. of macroscopic datasets input
' - within this file (I have not used this
option)
field 5+ material region ID no. assigned to
each macroscopic dataset
Line 4 material region supplying fission spectrum
data; ‘SLAROM’ (creating program ID)
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Line 5
field 1 no. of energy groups
field 2 no. of downscatter groups (max 307?)
field 3 no. of upscatter groups
Line 6+ for each material region providing JOINT
macroscopic data input: material region
name; ‘SLAROM’ (creating program ID)

Block ‘004¢‘ -~ calculation type
Line 2 1 - delayed neutron fraction
2 - prompt neutron lifetime
3 - reactivity worth map
4 - 1’'st order perturbation
5 - exact perturbation
Block '*005* - delayed neutron data
Line 2

field 1 no. of energy groups

field 2 no. of delayed neutron precursor
families _

field 3 no. of nuclides giving rise to delayed
neutrons

field 4+ 1ID no. of each delayed neutron
producing nuclide

Line 3 no. of energy groups
For each delayed neutron producing nuclide:
Line 1 nuclide ID; no. of delayed neutron

precursor families
For each delayed neutron precursor family
fraction of neutrons that are delayed (by
energy group)
energy spectrum of delayed neutrons

Block ‘006’ - neutron lifetime data
Line 2+ upper bound lethargy of each energy dgroup
Block ‘007’ - fission distribution data (I have not used
: it)
Block ‘008’ - perturbation data
Line 2
field 1 0/1 - microscopic/macroscopic data
used to define perturbed state
field 2 1 for ‘by nuclide’ perturbation,
‘ 0 otherwise {meaning not certain}
field 4 no. of material regions where
perturbation changes occur
field 5+ ID no.s of material regions to be
changed
Line 3 name of 1’st perturbed material region;
' *SLAROM’
‘by nuclide’ case
Line 4
field 1 no. of perturbed nuclides (max 10)
field 2+ 1ID no.s of perturbed nuclides
Line 5 ID no.s of burnable isotopes included in
flux calculation (max 10) {uncertain of
meaning}
For each material region with perturbation changes
line 1
field 1 ID no. of normal microscopic data
field 2 ID no. of perturbed microscopic
data
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field 3 no. of perturbed nuclides
{max 10)
For each perturbed isotope
field 1 ID no. of perturbed nuclide
other cases
Line 4 pairs of microscopic data or material
region
ID no.s: a normal dataset, followed by the
perturbed version that replaces it
Block '999' - end of data marker.
Fellowed by one blank line.

Note that the ID Nos. given to unperturbed microscopic
datasets and material regions should correspond to the zone
numbers . in the CITATION calculation that produced the
unperturbed flux file used in the PERKY calculation.

Note that the input of microscopic and macroscopic datasets

via JOINT, and of delayed neutron data, is not as described
in the (Japanese) PERKY manual(5).



The manual for MOSES is reference 9.
description of the input; unfortunately,
avallable 1n Japanese.

Appendix IV -
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MOSES input data

It gives a fuller
it is only

There are 2 input file names to be set to run a case -

FTO3F001 is a microscopic nuclear data file, in
CITATION (binary file) format
FTO5F001 i1s the case input data.

Other input files, which I have not used, are -

FTO8F001
FT69F001

is used for debugging options
is fuel shuffling data in refuelling
sequences

If a case is large, then it may be necessary to alter the
size of temporary workfiles used by the program (these have

to be user specified!).

There are a series of parameters

such as N1, N2, NX etc. specified in the JCL - if a job

fails due to insufficient space,

look for the part of the

output in the failed job where recommended values are given
for these parameters.

Input is in a series of blocks,
by a KEYWORD at its beginning.
the words EOI

Title

CONTROL

EDITD

LOADING

in order, each identified
Some blocks are ended by

or EOB. Input is in free format.

Starts with 2 title lines (no 'TITLE' keyword).

Calculation type - Steady State or Burn-up.
6 values (0/1). Set just the first 3 values to 1
for a diffusion calculation, all 6 for burn-up.

Output option control.
4 gets (lines) of integer wvalues.
[Detalls not known.]

Detailed S/A ocutput control. ‘

3 sets each of 50 values. No.s of S/As for which
detailed output is produced; for diffusion, burn-
up and N.D. calculations.

Will give data for peak S/As anyway (with
standard EDIT values).

Core loading/refuelling step selector.

The ID number of a core S/A map dataset from
REFMAP, The S/As specified by this dataset will
be loaded, unloaded or both, as specified by
REFUEL (can be e.g. full core description or a
refuelling step). (0 for a calculation step with
no change in core layout.)

Baslc geometric data -

symmetry - no. of 60° sectors modelled (1,2,3 or
6); the symmetry is rotational.
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NLAY
NPLN

NAZN

NGRP

PITCH
MESHZ
DELTZ

CPARA]
NMES

NCAL

NITR/NIIT
NTIM

8 values
DELDAY
NSMALL

CPARA2
EPSRMD
EPSF

no. of S/A rings in model

no. of axial planes {mesh centred flux)
(supposedly limited to 40, but have used larger
number without problens)

no. of axial material regions. Defines where

axial boundaries in material compositions are
allowed. {supposedly max 14, but I accidentally
used 15, without any apparent error}.

no. of energy groups

hexagonal mesh a/f pitch (cm)

no. of uniform flux meshes in each axial material
region {(NAZN values, adding up to NPLN).

height {(cm) of each axial region (NAZN values)

Calculation type and time step control -

1 - 1 hex mesh per S/3;

2 - 1 hex mesh per S/A, interpolated to 6 rating
(not n.d.) meshes per S/A (Askew

method) ;

3 - 6 meshes per S/A.

0 - direct flux calculation;

1 - direct & adjoint fluxes calculations;

2 - gource calculation. '

no. of outer/inner iterations. (For NMES=3, try

increasing NIIT from the default 3 to 8.)

flux solution curtailed after this many seconds

CPU time

{not to be used) .

burn-up time (days) for this calculation step

number of sub-steps a burn-up calculation step is

divided into {(flux is re-evaluated each sub-step)

Calculation convergence control -
Keff convergence limit (have reduced to 5.0e-6)
flux convergence limit (have reduced to 1.0e-4)

EPSMIN/EPSMAX extreme Keff wvalue bounds (use default

METHOD

8 wvalues
EOB

AXTIATL

line 1

line 2

values, 0.5/1.5)
burn-up calculation method. .
(Option 1 always used.)
1 - 'matrix exponential’
2 - 'average generation rate'.
(not to be used, only for METHOD=2)

S/A axial composition data.
Defines an axial map of material types onto axial
regions; boundaries only allowed where already
set by DELTZ. These regions also define the
axial n.d. mesh in a burn-up calculation. For
each S/A type to be used in the model (max 40) -
NREGZ, followed by NREGZ values of material type
ID
NREGZ values of axial region height (sum equals
sum of DELTZ wvalues)
End with EOI marker.

{In earlier calculations, I had problems when I used
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NREGZ=14 axial zones in a model with NAZN=14. This was a
program bug, now corrected - errors were apparent when
checking the axial map of S/A materials in the MOSES

output.}

ASYGROUFP S/A output data.

field 1

field 2
field 3
field 4
field 5

field 6
field 7

REGION

field 1

- field

[

field
field

> W

field
field
field

=1 o R

MICROXS

NLIB
NSET
NNUC
NRAC

NHAT

NEGP

CHI

XSNUC
IDNUC

NAMNUC
IFIS

For each of the S/A types of AXIAL, and in the
same order, the following items -
1 - fixed; 2 - axially moving {an absorber reod).
‘Axially moving’ allows the use of CRPOS to
reposition rod insertions between calculation
steps
an ID number (max 15} used in the MOSMAP core map
0 or 1 (always use 1)
1 - inner core; 2 - outer core; 3 - radial
blanket; 4 - shield, rods etc.

Used in print output.
if -ve then label ‘field 6’, rather than this
value, i1s used in plotted output
S/A type ID label
S/A type name {used in output) - 2_separate words
End with EOI marker.

Material type data.
For each of the material types (max 60} used in
the S/A AXIAL mapping, the following -
position of entry on nuclear data file to be used
for microscopic nuclear data
material type ID - used to define materials in
some of the output, allows several to be combined
flag used to set printing option (always use 1)
1 - fuel; 2 - axial breeder; 3 - axial shield;
4 - radial breeder; 5 - radial shield; 6 - rods
flag used to set plot option (always use 1)
material type identifying label
material type name (used in output) -

2 _separate words
End with EOI marker.

Nuclear data (general}. .
gsource. of nuclear data (always use 1 - FT03)
no. of nuclear data entries in source file

no. of nuclides used in the MOSES calculation
no. of entries in nuclear dataset that include
burnable nuclides {(must these be the 1l'st
entries?) '

thermal energy option: 0 - only fission
x-sections 1 - capture & fission (2 - unknown,
do not use) ,
no. of groups > 0.1 Mev (used in printout only)
spectrum of neutrons produced by fission

Nuclear data, for each of the NNUC nuclides -

the nuclide ID number used in the nuclear dataset
(i.e. PENCIL ID no.) :

nuclide name, used in print output

fissile nature identifier: -1 - fission products;
+1 - uranium; +2 - plutonium (inc. Am241);
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NBURN

NANAL
KL.IB

ATW

EFISS
ECAPT
DECAY

REACT]1

field 1
field 2
field 3

field 4

YIELD

IFP
IFS
- YIELD

ATDEN

BOUNDARY

0 - others. Those set +1/+2 will have fission
reactions included in the burn-up calculations.
Defines materials for breeding ratio calculation.
nuclide classification: 1 - fissile;

2 - fertile; 3 - other fuel nuclides; 4 - fission
products; 5 - oxygen; 6 - coclant & structure;

7 - B4C; 8 - 'anything else'. Used to define
materials for fuel cycle balance.

MA are type 3, diluent type 6.

always use 0

if 1, use standard values of ATW & EFISS (rather
than data input below); if 2 also use standard
DECAY wvalues

. atomic weilght

energy per fission
energy per capture
decay time constant

Decay chain data. A series of lines with 4
values followed by a card with '0'. Max. no. of
entries not specified; if too many are used,
unflagged array bound errors can cause subtle
errors {e.g. in Xeff); appears OK with 19
entries. Was initially advised to include
fission products producing themselves by neutron
capture - seems dubious, since other isotopes are
not needed here to make capture effective (not in
MOSES manual example).

ID of nuclide undergoing reaction (IDNUC value)
ID of nuclide produced by reaction

reaction type: 1 - beta decay; 2 - (n,gamma);
3 - (n,alpha); 4 - (n,p): 5 - (n,2n); 6 - (n,d);
7 - (n,t); 8 - special, used when xX-section

library excludes the (n,2n) reaction (takes value
‘field 4’ x fission x-section).

fraction of reactions that are of this type,
where more than one reaction product is possible

Fission product yield data.

A series of lines with 3 wvalues on, all nuclides
with IFIS > 0 must be included. As with REACTI1,
too many values cause array bound errors; it
appears to work with up to 14 values, but am
advized to use no more than 10 values.

ID of fission product nuclide (IDNUC value)

ID of a nuclide yielding fission product IFP
fraction of IFS that end up as IFP

Number density data. For each of the material
types in REGION, and in the same order -

A list of number densities (atom/cc * 10-24) for
each of the nuclides in XSNUC, in the same
order.

End with EOI marker.

Boundary condition data.
One value for each energy group, for the radial,
then upper, then lower boundaries. Default value

— 74 —
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ig 0.4692; normally use vacuum boundary, 0.0;
reflective boundary is 1.0,

REFUEL Burn-up calculation fuel cycle balance data.
Each line is associated with one set of input
under REFMAP. Exactly 10 lines of input -

field 1 1/0 indicates fuel is/is not loaded

field 2 1/0 indicates fuel is/is not removed

field 3 refuelling step length (days) (not necessarily

‘ the same as calculation step DELDAY) .

REFMAP Core loading/fuel movement S/A sets.
Identifies S5/As that are loaded and/or unloaded,
according to REFUEL data, when a REFMAP set is
invoked by LOADING. One set of data for each
non-zero line under REFUEL (max 10 sets). Each
set has a title line, followed by lines
identifying a series of S/As -

Il first of a series of continually numbered S/As
I2 last of a series of continually numbered S/As
K ID of S/A type assigned to positions Il to I2

(For ease of input, later entries can overwrite
S/A type IDs assigned in an earlier line.)

- there ig final line containing values ¢ 0 0.
End with EOI marker.

PLANT
CPOWER reactor power (MWth). For NSYM<>6 this power
: must be reduced proportionately.
TIN reactor inlet temperature
[not used in calculation]
CRPOS A series of sets of 40 values (1 for each S/A

type allowed). Provided ASYGROUP(1l)=2, indicates
how far the rod positions are moved from those
set in AXIAL. +ve values indicate upward
movement; all material boundaries move, the
top/bottom material is used to f£ill in any space
created. Is not restricted to mesh positions
defined in GEOM.

DBURNUP [Opticnall
Data for option to interpolate 1 mesh per S/A
n.d. representation to 6 meshes per S/A, in
selected S/As. COPTION NOT YET IMPLEMENTED IN
MOSES.

SMRC and FIXSRC [Optionall
Neutron source data (I have not used this
option).

EOB

Multiple cases, or a series of steps within a single burn-
up calculation, are input by repeating the input data,
including the TITLE and all EOB lines. It 1s generally
only necessary to input keywords where values change,
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though all values for that keyword have to be input. It
appears likely that at least one keyword should be included
for each EOB block - CONTROL, LOADING and CRPOS are the
favourite candidates for permanent inclusion in the 3
blocks.

It should be possible to use either CRPOS or REFMAP to
change rod insertions. REFMAP has the advantage that it
does not move any detailed above/below core structure, all
that is required is to have S/As for the different rod
insertions defined under AXIAL, and to “refuel” the rod
S/As.

The mesh representation gives values for flux, rating etc.
at the centres of meshes. This even applies to the
extrapolated 6 point values obtained using the Askew type
calculation. (A proposed future version will produce
values that are actual ‘peak interpolated’ values, rather
than centre of triangle values.)

Sub-assembly numbering starts with 1 at the core centre,
then each succeeding ring is numbered in order, clockwise.
The initial S/As of each ring, together form a straight
line of S8/As, each sharing edges with its neighbours.

There is an interactive program MOSMAP, which will take any
MOSES input dataset and produce plots of the S/A layout
{useful for data checking).

The MOSMAP command file - POC3C##.CMDPROC.CLIST (MOSMAP) -
is listed in my Macro enabling file - .TSS.CLIST -~ which is
invoked as described under the RZOUT3 calculation: at the
command prompt input

STREAM COMMAND

EX TS8S

LOGON |
To start MOSMAP, at the command prompt just type MOSMAP -
yvou are prompted for the data file name, this must be the
full name path (since the MOSMAP procedure file is owned by
another user). The output goes to a printer situated in an
adjacent building (the building where, at present, Aoyagi-
san works 3 days per week). ‘
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Appendix V - Core Expansion Reactivity Effect

The following analysis i1s that used for the Pu burner
coref?), it was in turn based on that used for the PNC
design study on a 600 MW(e) class reactor(10)

Two types of computer calculation are done to produce
components of the thermal expansion effects on reactivity.

One calculation type is 1‘st order PERKY calculations.
These calculate the reactivity effects of density changes
in the fuel, coelant and structural materials:

Ak Ak
_ ik o /3
Sy KTy KRy
Pr Pc

(Note that any diluent material goes in the structural
category.)

The second type of calculation is CITATION calculations for
the core, but with either axial or radial mesh sizes
slightly increased (say 1%), the number densities remain
the same. These calculate the react1v1ty effect of changes
in core height and radius:
Ak é//
Kﬁ-ﬂffk . lu;k
Z B
The thermal expansion effects have to be added to
‘temperature effects in cross-sections to get the complete
reactivity effect of changing reactor temperatures. The
following shows how the core expansion reactivity effect is
calculated from the above factors, which are produced by
the ‘shutdown margin’ calculation block.

The various core components undergo different amounts of
thermal expansion, the overall effect is cbtained from
summing the following 5 factors:

1- Vs,
Fi= ATsup asfeel(Tsup) [KR_Z‘(KF+KS)+2'-(——-{/-M-KC]

Na

Vwra V ) in
Fr=— ATwmp ‘ asreel(Twmp) 2. Tg ‘Kc— ATr:lad ) asreel(TcIaJ) 2. .:;P : KC

Na Na
Fi= ATfue[' dfuel(Tﬁlef) : (KH—'KF)

Vct‘ad

. Fa=—AT ctaa astee[(Tdﬂd) ' (—‘/——T) -
clad wrap

Ks— ATivrap ¢ Qsreel (Twrap) ' ( Yoy Ks

chad + Vwrap)

Fs=AT na- aNa(TNa)' Kc
V - volume fraction

o - material thermal expansion coefficient, temp.
dependent (density coefficient for Na coolant)
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AT - temperature change

sup - support diagrid

wrap - wrapper

pin - all pins (including contents)

The support diagrid effects overall radial expansion (Fl) -
core radius increases, this also causes solid material
densities teo reduce; coolant fills the added volume.
(Radial expansion is in 2 dimensions, hence the factor 2.)

Radial expansion within the S/A displaces some coolant (F2)
- wrapper volume and pin volume (fuel & diluent) expand
(pin expansion assumed driven by steel clad, not pin
contents) .

Fuel expansion effects overall axial expansion (F3) -
assumed not stuck to clad, core volume increases, but fuel
density decreases.

Axial expansion of non-fuel components (F4) - clad, wrapper
and diluent densities reduce; diluent is assumed to expand
with the clad. (Diluent set partly to each of the c¢lad &
wrapper temperatures - necessary to make eguation
tractable.) '

Coqlant dénsity changes (F5).

As well as the calculations of PERKY and CITATION to
produce reactivity/temperature coefficients, need to have
values of expansion coefficients and of temperatures
appropriate to the various materials. The following values
were used for the Pu burner core!?), they were taken from
the PNC design study on a 600 MW(e) class fast reactor, it
may be appropriate to calculate replacement values -

Operating temperatures (°C}
support 380

coolant 455
wrapper 455
clad 475
fuel 1073
Cold shutdown temperature 200°¢C
Linear expansion coefficients (Al/l per °C)
- fuel 1.439%x10-5
clad 2.016x10-3
wrapper 2.003x10->
support 1.949x%10->
Density expansion coefficient (Ap/p per °C)
coolant -2.841x10-4
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Appendix VI - Shutdown Margin Components

The calculations of the ‘rod worth’ block provide nominal
values of the rod group worth for both the main (PCR) and
backup (BCR) rod groups, from a difference in Keff wvalues.
To translate these to values of shutdown margins, it is
necessary to apply allowances for uncertainties in the
calculated rod worth values, and to compare the result with
the shutdown requirements. The following lists the various
components of rod worth uncertainty and shutdown
requirements that are included in the PNC calculation
route; the values used for the Pu burner core(®) are given
below, they were taken from the PNC design study on a 600
MW(e) class fast reactor(10) - it may be appropriate for
you to obtain a different set of values.

Components of Rod Worth Uncertainty

Effect Adjusted Factor
Effect of Condensation to 7 energy groups x0.972
Combined Mesh and Transport correction factor x1.021
Control Rod Heterogeneity correction factor x0.88
Rod 19B Burn-up correction factor x0.95
'Difference between MOSES program and reference x1.0

(CITATION) used in assessing corrections

Adjustment for difference from experimental study x1.018
{based on JUPITER core ZPPR-10C)}

Allowance for calculational uncertainty (20} x0.9

Total Correction Factor x0.761
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.Components of Shutdown Requirement

Components of Main Rod Group (PCR) Shutdown Recuirement

Effect of reducing reactor temperature to 200°C o
Reactivity loss per cycle B
Margin for control a; EOC 0.2 %$Ak/kk'
Margin for wvariations in refuelling batches 0.1 %Ak/kk'
Uncertainties in cycle length #

Reactor measured power uncertainty (2G) 0.24 %Ak/kk'

Fuel fabrication uncertainties (20) 0.3 %Ak/kk'

Uncertainty in reactivity loss/cycle (20G) 20% of B
Uncertainties in shutdown margin #

Uncertainty in calculated Keff (1ig) 0.44 %Ak/kk'

Fuel fabrication uncertainties {(20) | 0.3 %Ak/kk!’

Components of Backup Rod Group (BCR)

Shutdown Requirement

Effect of reducing reactor temperature to 200°C o
Margin for reactivity inserted during fault 0.2 %$Ak/kk'
Uncertainty, based on JOYO measurements (20} 0.24 %Ak/kk’

# components are combined in quadrature

The values of o and P are assessed for each use of the

calculational route.

& is the combined reactivity worths of the core expansion

previous addendum) and changing nuclear data.

B is obtained from the S-J-C calculations of the ‘basic fuel

cycle’ block.

(see
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Appendix VII - Example Datasets

The following pages list the various JCL and data files
referred to in Section 6 of this note. All the files
should be available on the FACOM computer, under uid
POCOBL17 , if not immediately accessible then they are all
available from my archive tape cartridges.

Tn the listings there are various line number fields given
at the end (sometimes the beginning) of the lines - these
can be ignored, they are an artifact of the FACOM file
storage and editing system.

The following is a list of all the filenames, with the page
number and the ID no. used in Section 6.

JCL file [1] .OPJCL .CNTL {GDI1PEN) 83
JCL file [2] .OPJCL . CNTL (GDI1CDEN) 84
JCL file [3] .TSS.CLIST 85
JCL file [4] .TSSMAC . CLIST (RZOUT3) 85
JCL file [5] .OPJCL.CNTL (GDGOSJIC) 85
JCL file [6] .OPJCL.CNTL (GDI1MASS) 87
JCL file [7] .OPJCL.CNTL (GDI1SC) 88
JCL file [8] .OPJCL.CNTL (GDI3PSLA) 89
JCL file [9] .OPJCL . CNTL (GDI3P7ON) 90
"JCL file [10]  .OPJCL.CNTL (GDI3P70V) 91
JCL file [11] .OPJCL.CNTL(GDI3P18N) 92
JCL file [12] .OPJCL.CNTL{GDI3P70D) 93
JCL file [13] .OPJCL.CNTL (GDI3PNL) 94
JCL file [14] .OPJCL.CNTL (GDI3PDNF) 95
JCI, file [15] .OPJCL.CNTL{GDI3PEV) 96
JCI, file [16] .OPJCL.CNTL (GDI3PFDO) 97
JCL file [17]  .OPJCL.CNTL(GDI3PFD1) 98
JCL file [18] .OPEDID.DATA(DUMPGDI1) 98
JCL file [19] .OPJCL.CNTL (GDI1MY) 102
JCL file [20] .OPJCL.CNTL(GDI1XSLA) 103
JCL file [21] .OPJCL.CNTL(GDI1X70N) 104
JCL file [22] .OPJCL.CNTL(GDI1X70D) 106 .
JCL file [23] .OPJCL.CNTL(GDI1PERK) 107
JCL file [24] .OPJCL.CNTL (GDI1MBRN) 110
Data file [1] .OPDEND.DATA(GDILP) 112
Data file [2] .OPCITD.DATA{(0975M165) 112
Data file [3] .OPEDID.DATA(GDI1RZ) 116
Data file [4] .OPFORT.DATA(GDI1RZ) 116
Data file [5] .OPDEND.DATA (GDG0OS) 118
Data file [6} .OPCITD.DATA(PHAINTO) 120

Data file [7] .OPEDID.DATA (PFC1F) 120
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Data file [8] .OPEDID.DATA(PFCC) - 121
Data file [9] .OPEDID.DATA(PFC1M) 121
Data file [10] .OPDEND.DATA(GDI1S) 122
Data file [11] .OPCITD.DATA(PEE1D700) 124
Data file [12] .OPDEND.DATA(GDI3PRT) 126
Data file [13] .OPCITD.DATA(PIJ3P70N) 129
Data file [14] .OPEDID.DATA(PIJ3PF) 130
Data file [15] .OPEDID.DATA(PIJ3PC) 130
Data file [16] .OPCITD.DATA{PIJ3PV70) 131
Data file [17] .OPCITD.DATA{PIJ3PADJ) 132
Data file [18] .OPCITD.DATA(PIJ3P70D) 133
Data file [19] .OPEDID.DATA(PIJ3PNL) 133
Data file [20] .OPEDID.DATA(PIJ3PDNX) 134
Data file [21] .OPEDID.DATA(PIJ3PEV) 135
Data file [22] .OPEDID.DATA(PIJ3PFDO) 136
Data file [23] .OPEDID.DATA(GDI3PFD1) 136
Data file [24] .OPMOSD.DATA{(GDIL1DY) 140
Data file [25] .OPDEND.DATA(GDI1RZEC) 143
Data file [26] .OPCITD.DATA (PFC3N70X) 145
Data file [27] .OPEDID.DATA(PFC3FX) 145
Data file [28] .OPEDID.DATA(PFC3C18X) 146
Data file [29] .OPEDID.DATA(PFC3MX) 146
Data file [30] .OPEDID.DATA(NAMEF#XX) 147
Data file [31] .OPEDID.DATA (IDNUMXX) 147
Data file [32] .OPEDID.DATA (CHIMG) 149
Data file [33] .OPEDID.DATA (ZONE#XX) 149
Data file [34] .OPMOSD.DATA (GDI1MBRN). 149

If the above files are no longer present in the permanent
filespace under uid POCOB17, they can be retrieved from.
archive on my magnetic cartridge, identifier SNHBU3.

The JCL file to run the retrieval is .ARCHTAPE.CNTL{REST30)
, a listing is included after the last data file. It may
be necessary to alter the names of the files that are
retrieved (e.g. to temporary filespace)}, do this by
altering the SYSUT2 data in each step of the JCL.



Example

JCL file [1] +OPJCL.CNTL (GDI1PEN)

PENCIL, ‘iterative condensation’ & ‘basic fuel
cycle’

£ fPCCOBLTD JOB (), PNCLASOR, HSGCLASS=X, NOTIFY=POCOBL7, MSGLEVEL=(2,0), 00010022

// CLASS=C, TIME=0030 00020020
i - 00030007
/ /IMAGELIB DD DSN= POC33\12 IMAGELIB DISP=SHR 00040007
//DATAP1 EXEC PGM=DATAPl 00030007
//*PSYS bD} SUBSYS=(VECS) 00100017
//STEPLIB DD DSN=PQC3AA3.LIB.LOAD,DISP=SHR,LABEL={(,,, IN} 00110000
/i B R e S S L INPUT GEOMETRY DATA00120010
//FTO5F001 DD DSN=POCOBL17.0PDEND.DATA{GDI1P),DISP=SHR, LABEL={,,, IN} 00121021
[ e 00122010
//FTO6F001 DD SYSOUT=* 00130000
¥ - - - 00140000
XA PENCIL 00150000
Ji*—— -— - - - 00160000
//PENCIL EXEC PGM=PENCIL,COND={4,LT} 00170007
//*PBYS DD SUBSYS={VPCS) 00180017
//STEPLIB DD DSMN=POC3A12,PENCIL52,LOAD, DISP=SHR,LABEL={,,, IN} ~ 00190043
fr* CORRECTED PENCIL VERSICN - VBAC & NZRH COMPATIBLE 00200043
//FTOLEQ0L DD UNIT=SYSDA, SPACE= (CYL, (20,2)), 00210000
I7 DCB={ RECFM=VSE, LRECL=4092, BLKSIZE=4096} 00220000
//FT02F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2}),DCB=*,FTQ0LF001 00230000
//FT03F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}),DCB=".FT01F001 00240000
//FT04F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}),DCB=*.FT01F001 00250000
//FTOSFO0Ll DD DSN=&&CIT,DISP=(NEW, PASS}, UNIT=WORK, 00260007
£ SPACE= (TRK, (10,2} ) ,DCB= (RECFM=FB, LRECL=80, BLKSIZE=26720) 00270007
//FTO6F00L DD SYSOUT=*, DCB= (RECFM=UA, BLKSIZE=137) 00290000
//FTO7F001 DD UNIT=SYSDA, SPACE=(TRK, (30,50)},DCB=*.FFOiF001 00300000
i Fbbb bbb bbb bbb bbb 7 GROUP MICRO DATA00310010
//FT08F00L DD DSN=POCOB17.0OBHZHBC3 .MIC18G3,DISP=SHR,LABEL={,, ,IN) 00311017
ff* mmmm e 00312010
f/*--—{ OUTPUT FLUX MAP )-——-- - - ————tk - 00320000
//FTOSF001 DD UNIT=SYSDA, SPACE~(CYL, {8, 8)},DCB=* .FT01F001 00330000
//FT10F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)},DCB=*.FT01r001 0340000
//FT11F001 DR UNIT=SYSDA, SPACE=(TRK, {50,5}),DCB=*_.FTO1F00} 00350000
//FT12F001 DD UNIT=SYSDA, SPACE={TRK, {50,5}), DCB—*.F'I‘OlFDOl 00360000
[ /*---{ RESTART FILE ) e e e e e e e A 00370000
//FT13F00]1 DD UNIT=SYSDA, SPACE={TRK, {30, 53)) ,DCB-*.E‘I‘D:LFOM 00380000
//FT14F001 DD UNIT=SYSDA, SPACE={TRK, {50,5}),DCB=* FT01lF001 00390000
//FT1S5F001 DD UNIT=SYSDA, SPACE={CYL, {10,5)),DCB=*.FT0LF001 00400000
//PT16F001 DD UNIT=SYSDA, SPACE={TRK, {50,5)),DCB=*,FTOLF001 00410000
//FT17F001 DD UNIT=SYSDA, SPACE={TRK, {50,5)),DCB~*,FTQ0LF001 00420000
//FT18F001 DD UNIT=SYSDA,SPACE={TRK, {50,5)),DCB=*,FT01F001 00430000
//FT19¥001 DD UNIT=SYSDA, SPACE={CYL, (8,8)),DCB=*.FT01F001 00440000
/fFT20F001 DD UNIT=SY¥SDA, SPACE={CYL, {1,2)},DCB=*_FT01F001 00450000

//FT2iF001 DD UNIT=SYSDA, SPACE={CYL, {1,2)),DCB=*.FT01F001 00460000

JCL, Files

//FT22F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10)),DCB=* FTO1F001 00470000
//FT23F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2}),DCB=*.FTC01lF001L 00480000
//FT24F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}),DCB=*.FTG1F00L 00430000
//FT25F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2}),DCB=*.FTC01lF001 00500000
//FT26F001 DD UNIT=SYSDA,SPACE=(TRK, (10,10)),DCB=* FTG1F001 00510000
//FT27F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}),0CB=* FTCLF001 00520000
//FT28F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10)),DCB=* .FTG1F001 00530000
//FT29F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}),DCB=*.FT0LF001 00540000
//FT30F001 DD UNIT=SYSDA,SPACE={CYL, {1,2)),DCB=*.FF0LF001 00550000
{{*--~{ MACRC CROSS SECTIONS ) e — 00560000
//FT31F001 DD UNIT=SYSDA, SPACE=(TRK, {10,10)},DCB=*.FT01F001 00570000
//FT32F001 DD UNIT=SYSDA, SPACE= (TRK, (10,10)),DCB=* ,FT01F001 00580000
//FT33F001 DD UNIT=SYSDA, SPACE=(CYL, (8, 8)),DCB=*.FT01F001 00590000
//*---( OUTPUT RESULT FILE )} - 00600000
//FT34F001 DD UNIT=SYSDA,SPACE={CYL, {8,8))},DCB=*,FT0iF00l 00610000
//PT35F001 DD UNIT=SYSDA, SPACE={CYL, {8,8)},DCB=*,FTQ1F0D01 00620000
//FT36F001 DD DMy 00630000
//FT37F001 DD DUMMY Q0640000
//*-——{ OUFPUT LIST }-——---—————————————— - 00650000
//FT51F001 DD DUMMY 00660000
//FT52F001 DD DUMMY Q0870000
//FT8OF001 DD DUMMY 00680000
//FT81F001 Do DUMMY 00690000
//*=--{ CUTPUT FLUX FILE ) 00700000
//FT91F001 DD DSN=&&FLUX,DISP={NEW, PASS),SPACE=(TRK, (20,10} ,RLSE}, 00710007
/ UNIT=WORK, DCB= {RECFM=VSB, LRECL=40%2, BLKSIZE=4096) 00720007
f/*———( QUTPUT POWER PILE }e-eocomm oo e e 00730000
//FE32F001 DD DSN=&&PCOWER, DISP= (NEW, PASS) , SPACE=(TRK, (1,1},RLSE}, 00740007
I¥s UNIT=WORK, DCB= {RECFM=VSB, LRECL=4092, BLKS12E=4096) 00750007
Iy B N T S INPUT GEOMETRY DATACO770011
//FT93FQ01 DD DSN=PCCOB17.OPDEND.DATA (GDI1P),DISP=SHR, LABEL={(,, , IN) 00771021
P A 00772010
i B R R INPIT CITATION FILECQ790010
HFTQdFOOl DD DSN=POCOB17.0PCITD.DATA{0975M165) ,DISP=SHR, LABEL={(,,,IN) 00791010
-------------------------- 00792010

fi* B o N e = OUTPUT TABLE DATA LISTO0810010
//FT95F001 DD DSN=POCORB17.PQINT.DATA(TABLE) , DISP=SHR 00811015
i - Q0812010
* R QUTEUT APPLE DATA FILEO(830010
//FT96F001 DD DSN=POCOB17.PQINT.DATA(APPLE) , DISP=SHR 00831015
1r* - - 00832010
Ir* -- 00840000
i* PENEDIT 00850000
1 - - - 00860000
//CITCPY EXEC PGM-PENEDI‘I‘ 00870007
/ }*PSYS DD SUBSY¥S={VPCS} 00880017
//STEPLIB DD DSN=POC3Al2.PENEDIT.LOAD, DISP=SHR, LABEL={,, , IN 00890000
//FTO2F00Y DD DSN=E&CIT,DISP={0LD,DELETE) , UNIT=SYSDA 00900000
* R L L QUTPUT CITATION DATA00210010
//FT12F001 DD DSN=POCOBL7.PQINT.DATA(CIT) ,PISP=SHR 00911015
fi* e 00912010
//FT06F001 DD SYSOUT=* 00920000
FZALEEE e e e e e e e e e e e e e e e e 00930000
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1> APPLE4 00940000
/7 - -- (0950000
//RPPLE4 EXEC PGM=APPLE4 00960007
//*PSYS DD SUBSYS=(VECS) 00870017
//STEPLIE DD DSN=FOC3AAJ.APPLEW.LOAD, DXSP=5SHR, LABEL=(, ,, IN) 00980000
//FT01F001 DD DSN=&&AW1,DISP=(NEW, PASS) ,UNIT=SYSDA, 00990000
/ SBACE=(TRK, (10,2} ) ,DCB={RECFM=FB, LRECL=80, BLKSIZE=3120) 01000000
//FTO2F00) DD DSN=&&AWZ, DISP=(NEW, PASS) ,UNIT=SYSDA, 01010000
I/ SPACE=({TRK, {10,2)},DCB={RECFM=FB, LRECL=80, BLKSIZE=3120) 01020000
//FT03F001 DD SYSOUT="*,CB=(RECFM=UA, BLKSIZE=133) 010300090

* B e s OUTPUT APPLE FILE01040010
//FT0SF001 DD DSN=PCCOEL7.PQINT.DATA(APFLE},DISP=SHR, LABEL=(,, , IN} 01041015
. mmm—eescesenmeme—e e 01042010
//FTQ6F001 DD SYSOUT=* 01050000
//FTO7F001 DD DUMMY 01060000
//PLOTLOG DD S$YSOUT=* . 01070000
//PLOTERM BD * 01080000
SCARLE=0.697 01030000
T 01100000
//GDFILE DR SYSOUT=* 01110000
f/%=-—= - - ——— - — e 01120000
i TABLEL 01130000
J ] F e e e e e e 01140000
//TABLE EXEC =TABLEL 01150000
//*PSYS DD SUBSYS={VPCS) 01160017
//STEPLIB DD PSN=POC3Al12.LIB.LOAD, DISP=SHR 01170000
1% o o L M SR P CUTPUT CITATION DATAO1180010
//FT01F001 DD DSN=POCOBL7 . PQINT.DATA{CIT) , DESP=SHR 01181015

*  eeememm e 01182010
//FT02F001 DD DLMMY 01120000
//FT03F001 DD DUMMY 01200000

* EE e R Eas CUTEUT APPLE FILEC1210010
//FTOAFOC1 DD BSN=PCCOB17.PQINT.DATA (APFLE) , DISP=SHR, LABEL=(, , , IN) 01211015
H* mmmmmmme—e e 01212010
1i* B o ok X R T R OUTPUT TABLE LIST01213010
//FTOSF001 DD DSN=POCORL17.PQEINT.DATA(TABLE} , DISP=SHR, LABEL={,, ,IN} 01220015
/r* m———— e — e ’ 01221010

* bt bbbt b INPUT 7 GROUP MICRO DATA01222010
//FTO7F001 DD DSN=POCOB17 . OBHZHEC3 . MIC18G3,DISP=SHR, LABEL~{, , , IN) 01230017
P it 01231010
1% bbb bbb e INPUT GECMETRY DATAO01232011
//FT08FC01 DD DSN=PCCOB17.O0PDEND.DATA(GDI1P) ,DISP=SHR, LABEL={,, ,IN) 01240021
r* ———= - - 01241010
//FTO6F001 DD SYSOUT=*, FLASH=TBL1 01250000
1% - -- i 01260000
ri* RZPLOT 01270000
1% —— - - — 01280000
//RZPLOT EXEC PGM=RZPLOT,COND={4,LT) 01230007
//*PSYS DD SUBSYS=(VPCS) 01300017
//STEPLIB DD DSN=POC3AA3.LIB.LOAD, DISP=SHR 01310000

* A CUTPUT CITATION DATACG1320010
//FTOSFO0L DD DSN=POCORBL7,PQINT.DATA{CIT), DISP=5HR, LABEL={, ,, IN) 01321015
fi* e - 01322010
//FTQ6F001 DD SYSOUT=* 01330000
//GDFILE DD SYSQUT=* 01340000
//PLOTPRM DD DUMMY 01350000
//PLOTLCG DD DUMMY 01360000
/! 01370000

JCL file [2]

CITDENS,
cycle!

//POCOBL17C JOB {),CITDENS,MSGCLASS=X,NOTIFY=POCOBL7, MSGLEVEL=(2,0),
// CLASS=C, TIME=0015

/‘f'ﬁ******ﬁ*i*ﬂ******ﬁ*i*i’t**ittti**ti******i'r*******tt***************

//CITATION EXEC PGM=CITATION,COND={4,LT}
//*PSYS DD SUBSYS=(VPCS)
//STEPLIB DD DSN=POC3A12.CITDENS.LUAD, DISP=5SHR, LABEL={,, , IN}
//FT01F001 DD UNIT=SYSDA,SPACE={CYL, (20,2)),

DCB={RECFM=VSB, LRECL=4092, BLKS1ZE=4096)
//FPT02F001 DD UNIT=S¥SDA, SPACE={CYL, {1,2)),DCB=*.FT01F001
//FT03F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)},DCB=*.FT01F001
//FT04AF001 DD UNIT=S¥SDA, SPACE={CYL, {1,2)},DCB=*.FT01F00L
11* Pttt ibb b
//FTOSF001 DD DSN=POCOR17.PQINT.DATA(CIT),DISP=SHR, LABEL={(,, , IN}
/'[ * s caBuE T -
//FTOEFO01 DD SYSOUT=*
//FTOTFO01 DD UNIT=SYSDA, SPACE= (TRK, (50,50)),DCB=* ,FT01F001
A L
//FT08F001 DD DSK=POCOB17.(QBHZHEC3 .MIC18G3, DISP=SHR, LABEL={, ,, IN)
//* _____________________

//%---{ QUTFUT FLUX MAP }=n-- - - i

//FTO9F001 DD UNIT=SYSDA, SPACE=(CYL, (8, 8)),DCB=*_FT01F001
//FT10F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2)),DCB=*.FT01F001
//FT11F001 DD UNIT=SYSDA, SPACE=(TRK, {50,5)},DCB=* FT01F001
//FT12F001 DD UNIT=SYSDA, SPACE={TRK, {50,5}},DCB=*.FT01F001

//*~~~{ RESTART FILE )-———===mrm— == ——————mum=roomoe oo **

//FT13P001 DD UNIT=SYSDA, SPACE= (TRK, (50,5)),DCB=*,FTQ1F001
//FT14FO01 DD UNIT=SYSDA, SPRCE= (TRK, (5C,5)),DCB=*.FT01F001
//FT15F001 DD UNIT=8YSDA, SPACE=(CYL, (10,5)),DCB=*.FT(}1F001
//FTi6F001 DD UNIT=SYSDA, SPACE=(TRK, (50,5)),DCR=*.FT0LF001
//FT17F001 DD UNIT=SYSDA,SPACE={TRK, (50,5)),DCB=* ,FTO1F001
//FT18F00L DD UNIT=SYSDA, SPACE={TRK, (50,5)},DCB=* .FT01F001
//FT19F7001 DD UNIT=SYSDA,SPACE={CYL, (8,8)),DCB=*,FT01F0Q1
//FT20F001 DD UNIT=$YSDA,SPACE={CYL, (1,2))},DCB=* FT01F001
/¢FT21F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)),DCB=*.FTOIF00L
//FT22F001 DD UNIT=SYSDA,SPACE=(TRK, (10,10}),DCB=* FT01F001
//FT23F001 DD UNIT=SYSDA,SPACE= (CYL, (1,2}),DCRB=*,FTOLF001
{/FT24F001 BD UNIT=5YSDA, SPACE= (CYL, (1,2}),DCB=* ,FTC1F001
//FT25F001 BD UNIT=SYSDA,SPACE=(CYL, {1,2}),DCB=* PTQLF00L
//FT26F001 DD UNIT=SYSDA, SPACE= (TRK, (10, 10)),DCB=* FT01F001
//FT27F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}),DCB=* FFOIF001
//FT28F001 DD UNIT=SYSDA, SPACE=(TRK, {10,10}),DCB=*.FF0LIF001
//PT29F001 DD UNIT=SYSDA, SPACE= (CYL, (1,2)),DCB=*.FT01F001
//FT30F001 DD UNIT=SYSDA, SPACE=(CYL, {(1,2)),DCB=*.FT01F001
//*---{ MACRO CROSS SECTIONS )
//FT31F001 DD UNIT=S8YSDA, SPACE={TRK, {10,10)},DCB=*.FTQ1F001
//FT32F001 DD UNIT=SYSDA, SPACE={(TRK, {10,10}},DCB=*.FT01F001
//FT33F001 DD UNIT=S$YSDA, SPACE= {CYL, {8,8)},DCB=*.FT01F001
f/*==—{ OUTPUT RESULT FILE }———-———swsmmr o e e e mm oo
//FP3AFO0Ll DD UNIT=SYSDA, SPACE= (CYL, (8,8)},DCB=* FTOLFO0L
//FT36F001 DD DUMMY

//FT37F001 DD DUMMY

LOPJCL.CNTL (GDI1ICDEN)

‘iterative condensation’ & ‘basic fuel

00010081
00020081
00030006
00040000
00050027
00060000
00070000
00080000
¢0090000
0100000
00110000

INPUT CITATION DATA00120010

00130057
00140010
00150000
00160000

INPUT 7 GROUP MICRO DATAD0170010

00180088
00190010
00260000
00270000
00280000
00230000
00300000
00310000
00320000
00330000
00340000
00350000
00360000
00370000
00380000
00390000
00400000
00410000
00420000
00430000
00440000
00450000
00460000
00470000
00480000
00490000
00500000
00510000
00520000
00530000
00540000
00550000
00560000
00570000
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NPT51F001 DD DUMMY 00580000

Fhtt it be bbb+ COUTPUT MULTIPLE N.D. FILE005950011
NFTSZFODI DD DSN=FOCORL7.GGDIL.DENS,DISP={NEW, CATLG), 00591090
H* o eeemmeee o 00592011
Iz SPACE=(TRK, {90, 10) ,RLSE) , UNIT=DASD, 00600065
Iy DCB=(RECFM=FBA, LRECL=137, BLKSIZE—3425) 00810000
//*---{ BURNUP FACTOR FILE }---- - 00620000
//FT63FQQ01 DD DUMMY 00630000
//FTBOF001 DD DUMMY 00640000
//FT81F001 BD DUMMY 00650000
//FT32F(}01 DD DSN=L&POFU, DISP= {NEW, PASS) , SPACE= [TRK, {100,10},RLSE), 00660000
/7 UNIT=WORK, DCE= (RECFM=VSB, LRECL:=4092, BLKSIZE=4096) 00670000
/ : 00680000

JCI. file [3] +TSS.CLIST
RZOUT3 enabling MACRO

00000001/ * CLIST CONVERSION COMPLETED
Q0000Ll00PROC 0 OFF

00000201WRITE *** T8S COMMAND SYSTEM u2 Fuuu  **%*
0000021 0CONTROL MOMSG

00000300FREE F(SYSPROC)

00000400/* PRCFILE PAUSE

00000500ALLOC DA( ' POCOB1T. TSSMAC.CLIST' +

91/11/13 */

00000501 *POCOAA]L . TSSMAC.CLIST' +

00000502 'POC3AAZ . CMDPROC. CLIST" +

00000503 ' POC3CHH . CMDPROC, CLIST* +

00000610 'SYS9.CMDPROC.CLIST') +

00000700 F{SYSFROC} SHR

00000710 IF ELASTCC ~=0 THEN +

00000720 Do

00000730 WRITE **% TSS COMMAND u H JuGu u u uj **+

00000731 SE '***PLEASE FREE YOUR DATASET **¥* FROM' U{POC3CAl} L
00000740 END

00000800CONTROL MSG
00000801/ *EX 'POC3AAS . CHDPROC.CLEST{TSSOFF) ' 'ON*
000COS00EXIT

JCL file [4]
RZOUT3 command MACRO

- TSSMAC.CLIST{RZOUT3)

00010045 PROC 1 MEM STM(&SYSTIME) BNK(' ')

00020053 CONTROL NOLIST & MSG NOF .

00030000  SET &DCB1=&STR(G1&SUBSTR(1:2,&STM)&SUBSTR{4:5, &STM)&SUBSTR(7:8, &STH) )
00040000  SET &BCB2=&STR{Q2&SUBSTR(1:2, &STM) &SUBSTR{4:5, &£5TM) &SUBSTR{7: 8, &STH)
00050000  SET &DCB3=&STR{GILSUBSTR(1:2, &STH)&SUBSTR{4:5, £5TM) &SUBSTR(7: 8, &8TM) )
00060000 SET &WORK=&STR{GW&SUBSTR(L:2, &STM)&SUBSTR(4:5, &5TM) &SUBSTR(7: 8, &STH) )
00070000 ATTR &DCBl REC(F B} LR( 80) BLK({3120)

00080000 ATTR &DCB2 REC(F B A} ELR(133) BLK(3990)
00090000  ATTR &DCB3 INPUT

00100000 SET &SPC = &STR(&BNK&BNKEENKLEMEESENKEBNKSENK&ENE )
00110048 SET &DNS = &STR(POCOB17.Q&MEM, ,DENSG}
00120000 SET &LEN = &LENGTH(&DNS)

00121044 SET &MEMA = &STR{SMEM.RZ)

00140000 WRITE DNS = &DNS

00141046 VRITE MEMA = &MEMA

00150053  CONTROL NOLIST NOMSG NOF

00160098  EDIT 'POCDBL7.0PEDID.DATA(EMEMA)® DATA
00170016  TOP;F 'ISTEP':L *

00180016 END NOSAVE

00190067 CONTROL. LIST MSG NOF

i}

00210067 ALLOC F(FTGOF001) DA{&WORK} SP{10) T UNI(DASD) REU US(&DCB1}
00220000 CEENFILE FTG0FQ001 QUTPUT

00230000 SET &FT60FC0Ll = &STR({&DMNS&SUBSTR{&LEN+1:80,&SPC))
00240000 PUTFILE FT60F001

00250000 CLCSFILE FT60F00]

00260039 ALLOC F(FTO1F00L) DA('&DNS') SHR REU US(&DCBE3)

00270098 ALLOC F(FTOS5F00l} DA({'POCOBL7.OPEDID.DATA(SMEM.RZ)') SHR REU US(&DCB3)
00280006 ALLOC F(FTO6F001l) DA(@@.LIST} NE CA SP(l 1) T REU US{&DCB2)
00230000 ALLGC F(FTHE0F001) DA{&WORK) MOD REU

00320002 FORT 'POCOAAL.UTY.FORT77 (RZCUT3NN) '

00330000 FREE F({FTOlF001,FT60F001}

00340000 ALC 5 * ; ALC 6 *

00360019 WRITENR ENTER MEMBER NAME : &MEM

00370019 READ &MEMB

00380019 IF &MEMB = &STR() THEN SET &MEMB = &MEM

00381044 SET EMEMB = &LSTR{&MEMB.RZ}

00390099 COPY &WORK OPFORT.DATA(&MEMB)

00400000 DEL  &WORK

00410012 DEL  @@8.LIST

00420000 EXIT

JCL, file 5] - OPJCL.CNTL (GDGOSJC)

SLAROM-JOINT-CITATION,

//POCOBL7Z JOB {), 'NEMC7GOR',MSGCLASS=X,NOTIFY=POCOB17,6 MSGLEVEL={2,0), 00010040

// CLASS=C, TIME=0010 00020033
FFARAAEALEL LR S22l y sl Q0030000
Tkl SLAROM ok k 00040000
FIRRRERE R R E bk hhh ok k ke dhkhddhddok 90050000
//DATAP1 EXEC PGM=DATAP1 00060019
//STEPLIB DD DSN=POC3AA3.LIB.LOAD, DISP*SH:R LABEL=(, , , IN) 00070000
//FT06F001 DD SYSOUT=* 00080020
fi B G m = e A INPUT SLAROM N.D.00110002
//FRO5F001 DD DSN=POCOB17.0PDEND, DATA (GDGOS) , DISP=SHR, 00120050
fI* el 00121002
/7 LABEL={(, ,,IN) 00130000

AR AR R e R R R L L L Lo i h - Ae e10]4]

//SLAGD EXEC PGM=SLARCM 00160000
//STEPLIB DD DSN=POCOEA1.SLAROM,NEDAC.LOAD, DISP=SHR 00180001
YA — [ INBUT BDS }-m———m e s o oo 00190000

‘iterative condensation’
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L

//STEPLIB DR DSN=PGCIAA3.LIB.LOAD, DISP=SHR, LABEL={,,, IN}
INPUT CIT. DATA 70 GP.00840002

B R o o T S AT S Y

//FTO5F001 DD DSN=PGCOB17.OBCITD.DATA{FHAIN70},

/ /PDSIN DD DUMMY 00200000
fF———— ( OUTFUT PDS }-—-——-rm=r~ - -~=~00210000
. //PDRSCUT DD DSN=&&¥S5G70, UNIT=WORK, 00220000
/ DISP={NEW, PASS}, 00230000
/! DCB= (RECFM=U, BLKSIZE=267%3}, 00240000
I SPACE={CYL, (20,10, 40) ,RLSE) 00250000
//FT01IF001 DD UNIT=SYSDA, SPACE={CYL, {10,5}}, 00270000
DCB= (RECFM=VBS, LRECL=4092, BLKSIZE=4096) 00280000

//FT02F001 DD UNIT=5YSDA, SPACE={CYL, (5,5} ),DCB=*_FT01F001 00290000
//FP03F001 DD UNIT=SYSDA, SPACE=(CYL, (10,5)},DCB=*.FTOLF001 00300000
//FE04F001 DD UNIT=SYSDA, SPACE=(CYL, (5,5} ),DCBa*.FT01F001 00310000
11 R L INFUT SEARCM N.D.00320002
//FT05F001 DD DSN=PCCOBL7.OPDEND.DATA (GDGCS) , DISP=SHR, 00330050
H1* e ——— 00331002
! LABREL=(,,,IN} 00240000
//FT06F001 DD DSN=&&LIST2,DISP=(NEW, PASS), 00351031
SPACE=(CYL, {10,3)}, 00360031

17 DCB= (RECFM=FBA, LRECL=137, BLKSIZE=3425} , UNIT=WORK 00370031
//FTGIF001 DD DUMMY 00380000
1 B LR INPUT REF. 70 GROUP MICRO00390002
//FTC8F001 DD DSN=POCOH##,JFS3J3.¥3406, DISP=SHR, LABEL=(, ,, IN) 00420010
I - 00430002
//FTOSF001 DD UNIT=SYSDA, SPACE=(CYL, (5,5)),DCB=*.FTOLF001 00440000
//FT10F001 DD UNIT=SYSDA, SPACE={CYL, {10,57},DCR="*,FTQ1FQQL 00450000
//PT11F00]1 DD UNIT=SYSDA, SPACE=(CYL, {(5,5)),DCB=*.FT01F001 00460000
//PT12F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=*.FT0lF001 00470000
//FT15F0G1 DD UNIT=SYSDA, SEACE=(CYL, (10,5)},DCB=*.FT01F001 00480000
//FT20F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=*.FT01FQ0L 00490000
//FT21F0C1 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=* . Fr01F001 00500000
//FT22F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=* ,FT01F001 00510000
//FT25F001 DD UNIT=SYSDA, SPACE=(CYL, {(5,5)),DCB=*.FT01F001 Q0520000
//FT26F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCEB=* .FT01F001 00530000
//FT30F001 DD DMy 00540000
//FT40F001 DD SYSOUGT=* Q0550000
//FT41F001 Db UNIT=SYSDA, SPACE=(CYL, {(5,5)),DCB=*.FT01F001 00560000
//FT42F001 DD UNIT=SYSDA, SPACE=(CYL, (5,5)),DCB=* FT0IF00L 00570000
//FT43F001 DD UNIT=SYSDA, SPACE=(CYL, (5,5)),DCB=*.FT01F001 00580000
//FT35F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=* . FTO1F001 400590000
//FTSEF001 DD UNIT=SYSDA, SPACE=(C¥L, {5,5)),DCB=*.FT01lF001 00600000
//FT59F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=*.FT01F001 00610000
f/FT60F00] DR UNIT=SYSDA, SPACE=(CYL, (5,5)),DCB=* .FT01F001 00620000
//FT70F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=* ,FT01F00L 00630000
//FT72F001 DD UNIT=SYSDA, SPACE={CYL, {5,5)),DCB=*.PFT01F001 00640000
//FT73F001 DD UNIT=SYSDA, SPACE=(CYL, (5,5)),DCB=* .FTOLIF001 00650000
//FT71F001 DD UNIT=S5YSDA, SPACE={CYL, {5,5)),DCB=* ,FT01F00L 00660000
//FT80F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=*.FT01F001 00670000
//FT30F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)},DCB=*.FT01F001 00680000
//FTS6F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=*.FT01F001 00690000
//BFT95F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5)),DCB=* .FT01F001 00700000
//*****************t*****i******itﬁ**********i*i**t**********i*.**i* 00710000
//LOUT2 EXEC COMPACT, PARM='TYPE2,CC=NO' Q0720031
F/UOTYIN DD DSN=&&LISTZ2,DISP={0OLD,DELETE) 00730031
/'I*****************t*"**********ﬁtt**************ﬂl‘*******ﬁt*i*ﬂt***ﬂt//oo??oooo
L Ad JOINT ---»> CITATION */ /00790000
f/ti*i***ti***ﬁ*t***tt*******ti*tfﬁ*i*********#*i*****i**************t//ooaloooo
//DATAP2Z  EXEC PGM=DATAF1 - 00820019
00830000

00841034

i+ - aoge42002
I DISP=SHR, LABEL={, , , IN) 00850000
//FT06F001 DD SYSOUT=* 00860020 ©
> 00890000
P 0gs20000
//J0INT1 EXEC PGM=JOINTX 00950001
//STEPLIB DD DSN=POCOEAL.JOINT.LOAD, DISP=SHR 00960001
//SYSPRINT DD SYSQOUT=* 00570000
//USERPDS DD DSN=&4&XSG70,DISP={OLD, PASS) 00580000
//FT04F00L DD UNIT=VWORK, SPACE=(TRK, (100,10}}), 00220000
Iz DISP=(, PASS) , DCB= {RECFM=FB, LRECL=80, BLKSIZE=3200, BUFNO=1) 01000000
Fi* B N INFUT CIT. DATA 70 GP.01010002
//FTO5F0C1 DD DSN=POCOB17.O0PCITD.DATA (PHALIN70), DISP=SHR, 01011034
% e 01012002
I LABEL=(, ,, IN) 01020000
//FTO6F001 DD SYSOUT=* 01030020
//FT08FOG1 DD DISP=(NEW, PASS,DELETE) , UNIT=SYSDA, 01060000
I SPACE=(TRK, {10,10}), 01070000
Iz DCB= (RECFM=FB, LRECL=80, BLKSIZE=3120) 01080000
//FT09FQ01 DR DISP=(NEW, PASS,DELETE) , UNIT=5YSDA, 01090000
I SPACE=(TRK, {10,10}) 01100000
//FTI0F001 DD DISP=(NEW, PASS, DELETE), UNIT=SYSDA, 01110000
r/ SPACE=(TRK, (10, 10}}, 01120000
Iz DCB= (RECFM=FB, LRECL=80, BLKSIZE=3120) 01130000
//FT20F001 DD DUMMY 01140000
/ /FT50F001 DD SYSCUT=* 01150000
11* 01160000
i { CITATION ) - 01120000
//CITATION EXEC PGM=CITATICN,COND=(4,LT) 01200000
//STEFLIBE DD DSN=POC3Al2.CITFBR.LOAD,DISP=SHR 01210000
//SYSPRINT DD SYSOUT=* 01220000
//FT01F001 DD UNIT=SYSDA,SPACE={CYL, {(1,2}}, 01230000
I DCB= (RECFM=VSB, LRECL=4092 , BLKSIZE=4096) 01240000
//FT02F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)),DCB="*.FT01F001 01250000
//FT03F001 Db UNIT=SYSDA, SPACE={CYL, (1,2)),DCB=".FT01F001 01260000
//FTOAFQ01l DD UNIT=SYSDA,SPACE={CYL, (1,2)),DCB=* FTOLF001 01270000
//FT05F001 DD DSN=*.JOINT1.FT08F001,DISP= (OLD, DELETE) 01230000
//FTO6FQ0L DD SYSOUT=* 01290000
//*———{ OUTPUT ZCNE AVERAGED FLUX & ANIAL BUCRLING )----——————-- bl 01300000
//FT07F001 DD DSN=&&CIT,DISP=(NEW, PASS) , UNIT=WORK, 01310000
1L SPACE=(TRX, (2,1} ,RLSE}, 01320000
Iz DCB= (RECFM=FB, LRECL=80, BLKSIZE=3200) 01330000
//FT08FQ01 DD UNIT=SYSDA,SPACE={CYL, (1,2)}, 01340000
/7 DCB= (RECFM=VSB, LRECL=4092 , BLKSTZE=4096) 01350000
//*=—={ OUTPUT FLUX MAP )--—————————— e e e el 01360000
//FT09F001 DD UNIT=SYSDA, SPACE={CY¥L, {8,8)},DCB=*.FT01F001 01370000
//FT1IOFQ01 Db UMIT=SYSDA,SPACE={CYL, (1,2)),DCB=*.FT01F0C1 01380000
//FTL1F001 DD UNIT=SYSDA,SPACE={TRK, (50,5))},DCB=*,FTO1F001 01390000
f/FT12FQ01 DD UNIT=SYSDA,SPACE={TRK, {50,5)},DCB=* FT01F0O01 01400000
//*==—{ RESTART FILE )-—----————m e e e e wox 01410000
//FT13F001 DD UNIT=SYSDA,SPACE={TRK, (50,5)},DCB=*.FT01FC01 01420000
//FTL4FQQ1 DD UNIT=SYSDA, SPACE=({TRK, (50,5)},DCB=* FT01FQQ]1 01430000
//FT15F001 DD UNIT=SYSDA, SPACE={CY¥L, (2,5)},DCB=*.FT01F001 01440000
//FT1E6F001 DD UNIT=SYSDA,SPACE={TRK, (50,5)},DCB=*_FT01F001 01450000
//FT17F001 DD UNIT=SYSDA,SPACE={TRK, (50,5)},DCB=* FT01F001 01460000
//FTL8F001 DD UNIT=ESYSDA, SPACE={TRK, (50,5}},DCB=* FTO1F0QQ1 01470000
//FT18F001 DD UNIT=SYSDA, SPACE={CYL, (8,8}),DCB=*.FT01F001 01420000
//FT20F001 DD UNIT=SYSDA, SPACE={CYL, (1,2}),DCB=*_.FT01F001 01490000
//FT21F001 DD UNIT=SYSDA,SPACE={CYL, {(1,2}),DCB=*,FT01F001 01500000
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//FT22F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10}),DCB=*.FF01F001 01510000
//FT23F001 DD UNETP=SYSDA, SPACE=(CYL, {1,2}),DCB=*,FT01F001 01520000
//FT24F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}),DCB=*.FT01F001 01530000
//FT25F001 DD UNIT=SYSDA, SPACE=({C¥L, {1,2)),DCB=*.FPO1F001 01540000
//FT26F001 DD UNIT=SYSDA, SPACE=(TRK, {10,10}),DCB=*.FTU1F001 01550000
//FT27F001 DD UNIT=SYSDA,SPACE={CYL, (1,2)),DCB=*.FT01F001 01560000
//FT28F00) DD UNIT=SYSDA,SPACE={THK, {10,10}},DCB=*.FT01FQ0] 01570000
//FT29F001 DD UNIT=SYSDA, SPACE=(CYL, {(1,2}},DCB=*,FT0LF001 01580000
//FT30F001 DD UNIT=SYSDA,SPACE={CYL, {1,2}},DCB=*,FT01F001 01590000
//*---{ MACRO CROSS SECTICNS )-- 01600000
//FT31F001 DD DSN=*_ JOINTL.FT0SF001,DISP={0LD, DELETE) 01610000
//FT32F001 DD UNIT=SYSDA,SPACE=(TRK, (10,10)),DCB=* FTQ1F00L 01620000
//FT33F001 DD UNIT=SYSDA, SPACE—(TRK (10 10)},DCB=*. F‘I‘OlFDOl 01630000
//%*---{ OUTPUT RESULT FILE ) - 01640000
//FT34F001 DD UNIT=SYSDA, SPACE= (cn. (B 8)),DCB=*, FTOlPOOl 01650000
//FTS1F001 DD SYSOUT=* 01660020
I+ 01690000
P A e { JOIN?.MIC }-——- ----01720000
//JOINTZ  EXEC PGM=JOINTX 01750001
//STEPLIB DD DSN=POCOEAL.JOINT.LOAD,DISP=SHR, LABEL={,, , IN) 01760001
//SYSPRINT DD SYSOUT=* 01770000

1 B s QUTRUT 70 GRCUFP FLUX01780002

//USERPDS DD DSN=POCOBl7.E@GDG170.FLUX, DISP= (NEW, CATLG) , UNIT=DASD, 01781043
Ji* ee—sssssessssaco—oee 01782002
I DCB={RECFM=FB, LRECL=4, BLKSIZE=4000) , 01790000
/1 SPACE=[TRK, {5,1,3},RLSE) 01800000
//FTO1F001 DD DSN=&&CIT,DISP={0LD, DELETE) 01810000
//PTOAFQ001 DD UNIT=SYSDA, SPACE={TRK, {10,2}) 01820000
17+ e = L o e INPUT FLUX EDIT CONTROLQ1830002
//FT0O5F001 DD DSN=POCOEL17.OPEDID. DATA(PFC].F) DISP=SHR Q1831027
1> - 01832002
//FTO6F00L DD SYSOUT=* 01840000
//FT908001 DD SYSOUT=* 01850000
F el { JOINT.MIC }----————- ----01870000
//JOINT3  EXEC PGM=JOINTX 01800001
//STEPLIB DD DSN=POCOEAl.JOINT,LOAD,DISP=SHR, LABEL={,,, M) 01910001
//SYSPRINT DD} SYSOUT=* 01920000
//PDSIN DD DSN=&&XSG70,DISP=(0LD, DELETE) 019320000
11* PO RF IR AP RPAr S S BT QUTPUT 7 GP. MICRO {(PDS)01940003
//PDECUT DD DSN—POCOBl'? @GDGllB PDSMIC, 01960043
IrA 01961002
i UNIT=DASD, DC’B— (RECFM»—FB LRECL=4, BLKSIZE=4000) , DISP= {NEW, CATLG), 01970000
44 SPACE= {TRK, {20,1,30}} 01880000
I7Ad B ey OUTPUT 70 GROUP FLUX01390002
//USERPDS DD DSN=POCOB17.@GDG170.FLUX, DISP=SHR 02000043
F © Q2001002
//FT04FO01 DD UNIT=SYSDA, SPACE=(TRK, (10,2)} 02010000
Ii* +htttt bbb bbb bbb+ 4+++ INPUT CONDENSATION CONTROLOZ2020002
//FTQ05F001 DD DSN=PCCOBL7.0PEDID. DATA(PFCIC) DISP=SHR, 02021048
L e ninietiai - 02022002
/! LABEL={(, ,, IN 02030000
//FTO6F001 DD SYSOUT=* 02040000
//FT805001 DD SYSQUT=* 02050000
P { JOINT ) - e — e 02070000
//MICRO  EXEC PGM=JOINTX 02100001
//STEPLIB DD DSN=POCOEAl,JOINT.LOAD, DISP=SHR, LABEL={, , , IN} 02110001
//SYSPRINT DD SYSOUT=*, 02120000
/! DCB= (RECFM=FBA, LRECL=137, BLKSIZE=190423) 02130000
1i* B R o S R QUTPUT 7 GPF. MICRO (PDS)02140002

//USERPDS DD DSN=PCCOB17.8GDG118.PDSMIC, DISF=SHR 02141043
H* e 02142002
//FT0AFO01 DD UNIT=SYSDA, SPACE={(TRK, {10,2}}, 02150000
I DISP=(, PASS}, DCB= (RECFM=FB, LRECI=80, BLKSI2E=3200, BUFNO=1} 02160000
i+ B R R e e e S INPUT MICRO EDIT CONTROL02170002
//FPOSF0O01 DD DSN=POCOB17.0PEDID. DATA(PFC1M) , DISP=5SHR 02171027
Hr - 02172002
//FTO6F001 DD SYSOUT=* 02180020
//FTO8FC001 DD DISP=(NEW, PASS,DELETE} , UNIT=5SYSCA, 02230000
/7 SPACE= (TRK, (10,10)), 02240000
17 DCB= (RECFM=FB, LRECL=80, BLKSIZE=3120} 02250000
1r* e L Lo s CUTPUT 7 GP. MICRO {SLAROM)02270002
//FTO9F001 DD DSN=POCOB17.0BHZHBCT .MIC7GI3, DISP= (NEW, CATLG) , UINIT=SYSDA, 02280050
F o A b 02281002
1/ SPACE= (TRK, (10,5),RLSE), 02290000
/ DCEB= (RECFM=VBS, LRECL=X, BLKSIZE=26793} 02300000
//FT10F001 DD DISF=(NEW, PASS, DELETE} , UNIT=SYSDA, 02320000

SPACE= (TRK, {10,10)}), 02330000
/! DCB= {(RECFM~=FB, LRECL=80, BLKSIZE=3120} 02340000
//FT20F001 DD DIy 02350000
//FTS50F001 DD SYSQUT=*, 02360000
I DCB= (RECFM=FEA, LRECL=137, BLKSIZE=13043) 02370000
/* 02380000
/i 02410000

JCIL, file (6 .OPJCL.CNTL (GDI1MASS

MASSN mass balance, ‘basic fuel cycle’

//POCOBL7M JOB (),MASSN, MSGCLASS=X, NOTIFY=POCOB17,MS5GLEVEL=(1,1),
i CLASS=A, TIME=0001

/,I*__ -
//IMAGELIB PD DSN=POC3AA3. IMBGELIB.DATA, DISP=SHR, LABEL={,, . IN}
//FORTEX, EXEC PGM=JWDG@FORT, PARM='NOS, LC (60}, 0PT(2) , LANGLVL(77) ,NUM'
//SYSPRINT DD SYSOUT=*

//SYSLIN DD DSN=&&OBJ, DISP=(NEW, PASS},UNIT=SYSDA,

17 SPACE= (TRK, (15,15} ) , DCB=BLKSIZE=3200

//SYSIN DD DSN=POCOABR1L.UTY.FORT77 {MASSNSPC) ,DISP=SHR

//LKED77 EXBC PGM=JQAL, PARM='NOLIST,NOMAP, LET'

//SYSPRINT DD DUMMY

//SYSLIB DD DSN=SYS52.FORTLIE, DISP=SHR

//8YSUT1 DD UNIT=SYSDA,SPACE=(TRK, {30,10)}

//SYSLMOD DD DSN=&&LOAD, DISP=(NEW, PASS}, UNIT=SYSDA,

1 SPACE={TRK, {100,20,5)}, DCB—(RECFM—U BLKSIZE=13030)
//SYSLIN DD DSN=&&OBJ, DISP= (OLD, DELETE)
e --

/ {RUN EXEC PGM=TEMPNAME

//STEPLIB DD DSN=&&LCAD, DESP=SHR

//FTO5F00QL DD *

297 4 7.422 0.0

52 85 85 8S 85 85 85 85 85 85 85 85 85 85 85 B5 85 $#5 85 85 85 85 §5 8BS
85 85 85 858585858585 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
9 9 9 9 9
8 1 2 3 4 5 6 7 8
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24 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
32

235 288 0 6 Q0 23

600MW/60CH HQ PU 40.25/45.03%, 165%FUEL, 4*9.75M. ,24/8P ZRH/BAC OPT.
I
/ fFT20F001 DD DUMMY RES CAN
/FFTOBFO0) DD SYSQUT=*, DCB={RECFH=FBA, LRECL=137,BLKSIZE=19043}
//FTO7F001 DD SYSOUT=*, FLASH=PLK1, DCB= (RECFM=UA, BLKSIZE=900, OPTCD=1])}
//FTO9F001 DD SYSCUT=*, FLASH=PLK2, DCB= (RECFM=UA, BLKSIZE=90(, OBPTCD=\}
//FT10F001 DD SYSOUT=*, FLASH=PLK3, DCB+ (RECFM=UA, BLKSIZE=900, OPTCD=U}
//PT11FC01 DD SYSCUT=*,DCB={RECFM=FBA, LRECL=137, BLKSIZE=19043}

1i* +Ht+tttir b bbrEret INPUT MULTIPLE N.D.FILE
//FTQ8F001 DD DSN=POCOR17.GDI1.DENS, DISP=5SHR, LABEL=(, , , IN)
//i __________________

//FT38F001 DD DSN=POCOAAl.ORGBASE.DATA,DISP=SHR, LABEL={, ,, IN)
//FT39F001 DD DUMMY
’r

JCL file [7] .OPJCL.CNTL(GDI1SC)
SLAROM~-CITATION, ‘basic fuel cycle’

//POCOBL7D JCB (), 'NEMC7GOR',MSGCLASS=X, NOTIFY=POCOB17, MSGLEVEL=(2,0}, 00010005

// CLASS=C, TIME=0015 00020010
'ff**************ﬁtt******t**t*** ' 00030000
I el SLARCM **% SOC RODS 0% HET. RODS 00040016
'ffﬁ***ttt***t***ﬁt********tt**** 00050000
//DATAPY EXEC PGM=DATAPl 00060000
//STEPLIBE DD DSN=PQC3AA3.LIB.LOAD, DISP=SHR,LABEL={,,, IN) 00070000
//FTO6F001 DD SYSOUT=* : 000800G0
i R R e R S R el INPUT SLAROM N.D.00110000
//FTO5F00L1 DD DSN=POCOBLl7.QPDEND,.DATA(GDI1S),DISP=SHR, 00120018
ri* - 00121000
1 LAREL={, ,, IN) 00130000
//*****a*************i***t****t*******tt***********ﬁ********************001400(}0
//SLAGO EXEC PGM=SLAROM 00160000
//STEPLIB DD DSMN=POCOEAL, SLARCM.NEDAC .LOAD, DISP=SHR 00180000
S { INFUT PDS ) —m - -00190000
//PDSIN DD DUMMY 00200000
f ¥ = { OUTPUT PDS )-- - -00210000
//PRsour DD DSM=&&XSG70, UNIT=WORK, : 00220060
14 DISP=(NEW, PASE), 00230000
Iz BCB= {RECFM=U, BLKSTIZE=26§793}, 00240000
1/ SPACE={CYL, {20, 10, 40} ,RLSE) 00250000
//FT01F001 DD UNIT=SYSDA, SPACE=(CYL, (10,5}), 00270000
DCB= (RECFM=VBS, LRECL=4092, BLKSIZE=4096) 00280000

//FT02F001 DD UNIT=SYSDA, SPACE=(CYL, (5,5)),DCB=* ,FTQ1F001 00290000
//FT03F001 DD UNIT=S¥SDA, SPACE=(CYL, (10,5)) ,DCB=*.FT01F001 00300000
//FT0AFQ01 DD UNIT=S¥SDA, SPACE=(CYL, (5,5)),DCB=*.FT01F001 00310000
i* B e e e INPUT SLARCM N.D.00320000
//FT05F001 DD DSN=FOCOBLl7.0PDEND.DATA(GDI1S), DLSP=SHR, 00330018
1= - - 00331000

i LABEL={, , , IN) 00340000
//FT06F001 DD DSN=&&LIST2,DISP={NEW, PASS) , 00351007
i SPACE={CYL, (10,3}}, 00360007
rxa DCB={RECFM=FBA, LRECL=137, BLKSIZE=3425) , UNIT=WORK 00370007
//FT0T7F001 DD DUMMY 00380000
1r* B L A INPUT REF. 70 GROUP MICRO00390000
#/FT0BF001 DD DSN=POCOH##.JFS3J3.Y¥%406, DISP=SHR, LABEL={,, , IN) 00420000

* \ - - 00430000
//FT09F001 DD UNIT=SYSDA,SPACE={CYL, {5,5)},DCB=*_FTO1F00L 00440000
//FT10F001 DD UNIT=SYSDA,SPACE={(CYL, (10,5}},DCB=*.FT01F001 00450000
J/FT11FQ01 DD UNIT=SYSDA, SPACE={CYL, {5,5)),DCB=*.FT01F0OC1 00460000
f/FT12F001 DD UMNIT=SYSDA,SPACE=(CYL, {5,5)},DCB=*_FT01F00Ll 00470000
//FT15F001 DD UNIT=SYSDA,SPACE={(CYL, (10,5)},DCB=*,FT01F001 00480000
//FT20F001 DD UNIT=S¥SDA, SPACE={CYL, {5,5)},DCB=*_FT01F00L 00430000
//FT21F001 DD UNIT=S¥SDA,SPACE={CYL, {5,5)},DCB=*_FTO1F0O0OL 00500000
//FT22F001 DD UNIT=SYSDA, SPACE={CYL, {5,5)),DCB=* FT01F001 00510000
F/FT25F001 DD UNIT=SYSDA, SPACE={CYL, {5,5) ) ,DCB=*_FT01F001 00520000
//FT26F001 DD UMIT=SY¥SDA,SPACE={CYL, {5,5)),DCB=*.FT01F001 00530000
//FT30F001 DD DUMMY 00540000
//FT40F001 DD SYSQUT=* 00550000
//FT41F001 DD UNIT=SYSDA, SPACE={CYL, {5,5) ), bCB=* ,FTO1F00L 00560000
//FPTA2ZF001 DD UNIT=S¥SDA,SPACE={(CYL, (5,5)},DCB=*,FT01F0O0L 00570000
//FT43F001 DD UNIT=SYSDA, SPACE={CYL, (5,5)),DCB=*.FT01F001 00580000
//FT35F001 DD UNIT=SYSDA, SPACE={CYL, {5,5)),PCB=* . FT01F00L 00530000
//FT56F001 DD UNIT=SYSDA,SPACE={CYL, {5,5)),DCB=*_FT01F0O0L 00600000
//FT59F001 DD UNIT=SYSDA, SPACE={CYL, (5,5)),DCB=* .FT01F001 00610000
//FTE0F001 DD UNIT=SYSDA, SPACE={CYL, {5,5) ), bCB=*_FT01F001 00620000
//FT70F001 DD UNIT=S5¥SDA, SPACE={CYL, {5,5)),DCB=*_FT01F00L 00630000
//PTT2F001 DD UNIT=SYSDA,SPACE={CYL, (5,5)},DCB=*.FT01F001 00640000
//FT73F001 DD UNIT=SYSDA,SPACE={CYL, (5,5)),DCB=* .FT01F001 00650000
#/FT71F001 DD UNIT=SYSDA,SPACE={CYL, (5,5}),DCB=*_.FTO01lF00L 00660000
//PT80F001 DD UNIT=SYSDA, SPACE={CYL, (5,5} ),DCB=*.FT01F001 0067C000
//FT90F001 DD UNIT=SYSDA, SPACE={CYL, (5,5}),DCB=*.FT01F001 00680000
//FT96F001 DD UMIT=SYSDA, SPACE={CYL, (5,5}),DCB=*.FT01F002 00650000
//FT99F001 DD UMIT=SYSDA, SPACE={CYL, (5,5} ) ,DCB=*.FT01F001 007000C0
//*t***t***twtt**************wt*********t******ti******ﬁ*****t**i*** 00’710000
/litﬁ*i****t SUPPRESS OWFUT drkdkkdkdkdk kb kdbddd kb kdddddkdkhkrdddhd 00711009
//*LOUT2  EXEC COMPACT, PARM='TYPE2, CC=NO* Q0720009
/ F*UTYIN DD DSN=&&LIST2Z,DISP={(0LD, DELETE) 00730009

FAue e dadkk bk r ke hhk ki khkk ko ke kdk ke ok kkd ke kA d kR d kA Rk ek d ARk kw /00770000

% JOINT ---> CITATION * /700790000

//W********itit*************i*i********i********************ﬁ*********/fcosloooo

/ /DATAP2 EXEC PGM=DATAPL 00820000
//8TEPLIB DD DSN=POC3AA3.LIB.LOAD, DISP=SHR, LABEL={,, , IN) 00830000
ff* B R L T et INPUT CIT. DATA 70 GP,00840000
//FPO5F001 DD DSN=POCOB17.0PCITD.DATA (PEE1D700}, 00841000
Y e 00842000
124 DISP=SHR, LABEL={, , , IN) 00850000
//FT06F001 DD SYSQUT=* 00860000
A 008390000
Fix JOINT UPDATE PROCESS */700900001
e 20320000
//FORT EXE( FORTECL, PARM.FORT='NOSCURCE,ELC(99}" 00930001
//FORT.SYSIN DD * 00940001

DIMENSION A(500000) 00941001

LIMIT = 500000 00942001

CALL MAIN1 {A,LIMIT} 00943001

STOP 00944001

END 00945001
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/* . 00946001
//*=——{ NEW LORD MODULE )---—-—-———--=====——————=- -00947001
//LKED.OLDLM DD DSN=POCOEAL.JOINT.LOAD,DISP=SHR, LABEL={,,, IN) 00947101
//LKED.SYSIN DD * 00945001

INCLUDE OLDIM (JOINTX) 00949101

ENTRY MATN 00545201
1* 00949301
//JOINT1  EXEC PGM=MAIN 00949401
//STEPLIB DD DSN=4&&GOSET,DISP=(CLD,DELETE),LAEEE=(,,,IN) 00949501
//SYSPRINT DD S¥YSQUT=* 00970000
//USERPDS DD DSN=&&XSG70,DLSP=(0LD, PASS) 00280000
//FTO4F001 DD UNIT=WORK, SPACE=(TRK, (100,10)), 00990000
/! DiSP=(, PASS},DCE= (RECFM=FB, LRECL,=80, BLXSIZE=3200, BUFNC=1) 01000000

I B S B R n s m s L INFUT CIT. DATA 70 GP.01010000
/{FT0O5F001 DD DSN—POCOBI'? OPCITD.DATA{PEE1D700) ,DISP=SHR, 01011000
b2 A ittt bttt 01012000
/! LABEL—(.,. ) 01020000
//FTCEF001 DD SYSOUT=* 01030000
//FTC8F001 DR DISP={MEW, PASS, DELETE) , WNIT=SYSDA, GL06CG000
i SPACE= {TRK, (10,1001}, 01070000
/ DCB={RECFM=FB, LRECL=80, BIXSIZE=-3120) 01080000
//FTO9F001 DD DISP=(NEW, PASS,DELETE) , UNIT=SYSDA, 01090000
/7 SPACE=(TRK, (10,10}) 01100000
//FTLOFO01 DD DISP={NEW, PASS,DELETE) , UNIT=SYSDA, 01110000
SPACE=(TRK, (10,10)), 01120000

1/ DCE= (RECFM=FB, LRECL~80, BLKSIZE=3120) 01130000
//FT20F001 DD DUMMY 01140000
//FTS0F001 DD SYSOUT=* 01150000
Ii* 01160000
L AL ] { CITATION )--- - - --01190000
//CITATION EXEC PGM=CITATION, COND=(4,LT) 01200000
//STEPLI® DD DSN=POC3Al2.CITFBR.LOAD, DISP=SHR 01210000
//S¥SPRINT DD SYSOUT=* 01220000
//FTO1F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)), 01230000
1/ DCB={RECFM=VSB, LRECL=4092, BLKSIZE=4036) 01240000
//FTO2F001 DD UNIT=SY$SDA, SPACE=(CYL, {1,2})},DCB=*.FT0LF001 01250000
//FTO3F001 DD UNIT=SYSDA, SPACE=(CYL, (1, 2}),DCB=* .FTO1F001 01260000
//FTO4F001 DD UNIT=SYSDA, SPACE={CY¥L, (1,2}),DCB=* .FTC1F001 01270000
//FTOSFR01 DD DSN=*.JOINT1. FTO8F001,DISP={0LD, DELETE} 01280000
//FTO6FC01 DD SYSOUT=* 01290000
}/*--—{ OUTPUT ZCONE AVERAGED FLUX & AXIAL BUCKLING )-----———---= hhw 01300000
//FTO07F001 DD DSN=&&CIT,DISP={NEW, PASS) , UNIT=WORK, 01310000
H SPACE=(TRK, (2,1),RLSE), 01320000
DCB= {RECFM=FEB, LRECL=B0, BLKSIZE=3200) 01330000

//FTDSFOOI DD UNIT=SYSDA, SPACE=(CYL, (1,2})}, - 01340000
) DCB= (RECFM=VSB, LRECL=4092, BLKSIZE—4096) 01350000
//{*---[ OUTEUT FLUX MAP } - - —k* 01360000
//FTQSFOG1 DD UNIT=SYSDA, SPACE:(CYL, (8,8)),DCB=*_,FT01FQ01 01370000
//FT10F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)),DCBu* . FT01F001 01380000
//FT11F001 Db UNIT=SYSDA, SPACE=(TRK, (50,5)},DCB=*.FT01F001 01390000
//FT12F001 DD UNIT=SYSDA, SPACE=(TRX, {50.5)}, DCB—* FTO1FQ01 01400000
//*———{ RESTART FILE } - o 01410000
//PT13F001 DD UNIT=SYSDA, SPACE={TRK, (50,5)) .DCB-*.FTDIFOOI 01420000
//FT14F001 DD UNIT=SYSDA, SPACE={TRK, {50,5)),DCB=*.FT01F001 01430000
//FT15FQ01 DD UNIT=SYSDA, SPACE=(CYL, (2,5)),DCB=*.FTOLF001 01440000
//FT16F001 DD UNIT=SYSDA, SPACE={TRK, {50,5)},DCB=*_.FT01F001 01450000
//¥T17P001 DD UNIT=SYSDA, SPACE={TRK, {50,5)},DCB=*.FT01F001 01460000
//FT18F001 DD UNIT=SYSDA, SPACE={TRK, {50,5)},DCB=* .FT01F001 1470000
//FT19F001 DD UNIT=SYSDA, SPACE={CYL, {8,8)),DCB=*.FT01F001 01480000

//FP20F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}),DCB=*,FT01F001 01490000
//FT21F001 DD UNIT=SYSDA,SPACE=(CYL, {1,2}),DCB=* FTQ1F001 01500000
//FT22F001 DD UNIT=SYSDA, SPACE=(TRK, {10,10)) ,DCB=*.FTOlF00L 01510000
//FT23F001 DD UNIT=SYSDA, SPACE={CYL, {1,2)},DCB=* FTO1F001 01520000
//FT24F001 DD UNIT=5YSDA, SPACE={CYL, {1,2)},DCB=* FT0LF00L 01530000
//PT25F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)},DCB=* FTOLF00L 01540000
//FT26F001 DD UNIT=SYSDA,SPACE=(TRK, (1¢,10}},DCB=*_FTOiF001 01550000
//FT27F001 DD UNIT=SY¥SDA, SPACE=(CYL, (1,2)},DCB=*.FT0LF001 01560000
//FT28F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10)},DCB=* FTQ1F001 01570000
//PT29F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2)),DCB=* FT01F001 01580000
//FT30F001 DD UNIT=S8YSDA, SPACE=(CYL, (1,2}},DCB=*.FT01F001 01590000
/f¥*==-{ MACRO CROSS SECTIONS )- e 01600000
//FP31F001 DD DSN=*.JOINT1.FT09F001,DISP={0OLD, DELETE} 01610000
//FT32F001 DD UNIT=SYSDA,SPACE=(TRK, (10,10)),DCB=*.FT{01F001 01620000
//FT33F001 DD UNIT=SYShh, SPACE={TRK, {10,10)),DCB=* FT01F001 01630000
//*=-=--( OUEPUT RESULT FILE )--w==rr———————== -—— -—— 01640000
//FT34F001 DD UNIT=SYSDA,SPACE={CYL, (8,8)},DCB=*.FT01F001 01650000
//FTS1F001 DD SYSOUT=* 01660000
11* 02380000
/ 02410000

JCL file [8] .OPJCL.CNTL (GDI3PSLA)

SLAROM, ‘perturbation’

//PCCOB17P JOB (), 'PTSLAROM' , MSGCLASS=X,NOTIFY=POCOB17,MSGLEVEL=(2,0}, 00010027
// CLASS=C, TIME=0025 00020030

P L e T T T T 00030000

I dakd SLAROM *+* POR PERTURBATION, INC. VOID&DOPP. FUEL00040021

!/******tit*******i**itt*ii**t** 00050000
//DRTAP EXEC PGM=DATAP 00060015
//STEPLIB DD DSN=POCOH## .DATAP.LOAD, DISP=SHR, LABEL={, , , IN} 00070017
//FTO6F001 DD SYSQUT=* 00080014
/i* +++t+HrH bR bbb+ INPOT SLAROM N.D. (FUEL*3) 00110021
//FTO5FO0L DD DSN=POCOB17.0PDEND.DATA (GDI3FRT) ,DISP=SHR, 00120032
F 2 Attt 00121002
1 LAREL=(,,, IN) 00130000
//FTOSF00L DD UNIT=SYSDA, DSN=&&INEUT, BISP=(, PASS), SPACE={CYL, {1,1}) 00131014

/******uni*th\-i#h&**vrwvr*w***tt*t*****t**ttt**t**ittt**Mr****t********'-oglxzoooo

1160 EXEC PGM=M1M 00160022
//STEPLIB DD DSN=PCCOH##. SLAROM 1.0AD, DISP=SHR 00180022
FIr———— ( INPUT PDS )- - -- -001%0000
/ /PDSIN DD DUMMY 00200000
F A B X e CUTFUT 70 GROUF PDS 00210021
//PFDSOUT DD DSN=POCOBL7,BGDISP. PDS'.'UG DISP“SHR 00220033
1 - 00221021
1> DISP= (NEW, CATLG} ,UNIT=DASD, 00230033
1+ PCB= {RECFM=FB, BLKSTZE=4000, LRECL=4, DSORG=P0O) , 00240032
ri* SPACE={CYL, (5,1,30) ,RLSE) 00250033
//FTOLF00L DD UNIT=SYSDA, SPACE=(CYL, {10,5)), 00270000
7 DCE= { RECFM=VSBE, LRECL=32756, BLKSI2E=32760) 00280015
//FT02F001 DD UNIT=SYSDA, SPACE= (CYL, {(5,5)),DCB=* .FT01lF00L 00230000
//FTO3F001 DD UNIT=SYSDA, SPACE= (CYL, {(10,5)),DCB=*.FT01FC0] 00300000
//FT04F001 DD UNIT=SYSDA, SPACE= (CYL, {5,5)},DCB=*.FTO1F00L 00310000
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//FTOS5F001 DD DDNAME=SYSIN 00330014
//FT06F001 DD SYSQOUT=*,DCB= (RECFM=FB, LRECL=137, BLKSIZE=1370) 00350014
//FPT06F002 DD SYSOUT=*,DCB=(RECFM=FB, LRECL=137, BLKSIZE=1370} 00371014
//FTO7F001 DD DUMMY 00380000

I+ LR L L INEUT REF. 70 GROUP MICRO00390002

//FT0SF00L DD DSN=POCOH##.JFS3J3,¥9406,DISP=SHR, LABEL=(, , , IN} 00420010
1Y e 00430002
//FTOSF001 DD UNIT=SYSDA, SPACE=(CYL, (10,10)),DCB=*, FTOLF00L 00440014
//FT10F001 DD UNIT=SYSDA,SPACE=(CYL, (10,5)},DCB=*. FI01F001 00450000
//FT11F00% DD UNIT=SYSDA, SPACE={CYL, (5,5)),DCB=* .FT01F001 00460000
//FT12F001 DD UNIT=SYSDA, SPACE=({CYL, (5,5)),DCB=*,FTO1F001 00470000
//FT13F001 DD DUMMY . 00471014
//PT15F001 DD UNIT=SYSDA, SPACE=(CYL, (10,5)),DCB=*.FT01F001 00480000
//FT20F001 DD UNIT=SYSDA, SPACE=({CYL, {5,5}),DCB=* ,FT01F001 00430000
//FT2)F00L DD UNIT=SYSDA, SPACE={CYL, (5,5)),DCB=* ,FTO1F001 00500000
//FT22F001 DD UNIT=SYSDA, SPACE=(CYL, (5,5}),DCB=*.FT01F001 00510000
//FT25F001 DD UNIT=SYSDA, SPACE={CYL, {5,5}),DCB=*,FT01F001 00520000
//PT26F001 DD UNIT=SYSDA, 3PACE=(CYL, (5,5} ), CB=* , FTO1F001 00530000
//FT30FD01 DD DUMMY 00540000
//FT40F001 DD SYSOUT=* 00550000
//FT41F001 DD UNIT=SYSDA, SPACE=(CYL, {5,5}),DCB=*.FT01F001 00560000
//FT42F001 DD UNIT=SYSDA,SPACE=({CYL, {5,5}},DCB=*,FT01F001 00570000
//FP43F001 DD UNIT=SYSDA, SPACE=(CYL, (5,5} ), DCR=* , FTOLF00L 00580000
//FT55F001 DD UNIT=SYSDA, SPACE=(CYL, (5,5})., DCB=* .FT01F001 00530000
//FT56F001 DD UNIT=SYSDA, SPACE=({CYL, (5,5} ),DCB=*.FT0OLF001 00600000
//FT59F001 DD UNIT=SYSDA, SPACE={CYL, (5,5} },DCB=*  FTO1F001 00610000
//FT60FD01 DD SYSOUT=* 00620014
//FTT0F00L DD UNIT=SYSDA, SPACE=(CYL, (5,5} ),DCB=*,FTO1F001 00630000
//FTT2F00L DD UNIT=SYSDA, SPACE=(CYL, (5,5)),DCB=* . FT0O1F001 00640000
//FTT3F001 DD UNIT=SYSDA, SPACE={CYL, {5,5)},DCB=* ,FTO1F001 00650000
//PT71F00L DD UNIT=SYSDA, SPACE={CYL, (5,5)}),DCB=*.FTO1F001 00660000
//FT80F00L DD UNIT=SYSDA, SPACE={CYL, {5,5)),DCB=*,FTO1F001 00670000
//FT90F001 DD UNIT=SYSDA, SPACE={CYL, {5,5)),DCB=*,FTO1F001 00680000
//PT96F001 DD UNIT=SYSDA, SPACE={CYL, {5,5)),DCE=*,FT01F001 © 00690000
//FT99F001 DD UNIT=SYSDA, SPACE=({CYL, {5,5)),DCB=* .FT01F001 00700000
//SYSIN DD DSN=&&INPUT,DISP+{OLD,DELETE) . 00730015
17 02410000

JCL file [9] .OPJCL .CNTL (GDI3P70N)

CITATION, normal, 70 groups, ‘perturbation’

//BOCOBLTP JOB (), 'NEMCTGOR', MSGCLASS=X, NOTIFY=POCOEL17, MSGLEVEL=(2,0), 00010024

// CLASS=C, TIME=0025 00020026
e 00030027
/I JOINT UPDATE PROCESS *//00040027
i ) 00650027
//FCRT EXEC FORTECL, PARM. FORT='NOSQURCE,LC(99}' 00060027
//FCRT.SYSIN DD * 00070027
DIMENSION A{500000) 00080027
LIMIT = 500000 00690027
CALL MATIN1 {A,LIMIT) ’ 00100027
STOP 00110027
END 00120027

/> 00130027

/{*---{ NEW LOAD MCODULE )-- -—-- mmm o 00140027
//LKED.QLDLM DD DSN=FOCOE## ..JOINT . LOAD, DISP=SHR, LABEL={, , , IN} 00150028
#/LEKED.SYSIN DD * 00160027

INCLUDE OLDLM{JOINT) 00170028

ENTRY MAIN ’ 00180027
A 00190027
//JOINTT  EXEC BGM=MAIN 00200027
//STEPLIB DD DSN=&&GOSET, DISP={OLD, PASS}, LABEL=(,, , IN) 00210028

f/***i'ﬂi'ki’***i**‘l'i**#**!‘i*i***ﬂt*****i*i*l‘llii*****tli*t***itli*i*itif’joo—,—’oooo

1 JOINT -—-> CITATION */ /00790000

FIrrr R R RN R RN AN Ak F kA kA h A AR AR AR AR RN IR N TR F AR AR I A RN A A ARk wnddxdk*n® / /00810000

//SYSPRINT DD SYSQOUT=* 00970000
fi* B S e R PR INPUT 7GGP. MICEMAC. Q0971045
//USERPDS DD DSN=POCOBl7.@GDI3P.PDS70G, DISP=SHR 00980032
L il -——= 00981015
//FTO04F001 DD UNIT=WORK, SPACE=(TRK, (100,10})), 00920000

DISP={,PASS),DCB= (RECFM=FB, LRECL=80, BLKSIZE=3200, BUFNC=1) 01000000

/1* +++rt bttt b+ INPUT CIT.DRATA 70GPB/DEA 01010019
//FTOSF001 DD DSN=POCOB17.OPCITD.DATA(PIJ3P70N) ,DISP=5HR, 01011030
fi* eeereseccemmceecaeee e ee————— 01012002
/ LABEE={, , , IN) 01020000
//FTO6F001 DD SYSOUT=* 01030027
//FT08F001 DD DISP=(NEW, PASS, DELETE) , UNIT=SYSDA, 01060000
X SPACE={TRK, (10,10}), 01070000
/! DCB= {RECFM=FE, LRECL=80, BLKSIZE=3120) 01080000
//FTO09F001 DD DISP=(NEW, PASS, DELETE) , UNIT=SYSDA, 01090000

SPACE={TRK, (10,10)) 01100000
//FT10F001 DD DISP={NEW, PASS, DELETE)}, UNIT=SYSDA, 01110000

SPACE={TRK, {10,10}), 01120000
I DUB= [RECFM=FR, LRECL=80, BLKSIZE=3120] 01130000
//FT20F001 DD DUMMY 01140000
//FT50F001 DD SYSOUT=* 01150000
f* 01160000
L Attt { CITATION ) -- --01190000
//CITATION EXEC PGM=CITATION,COMD={4,LT) 01200000
//STE¥LYB DD DSN=POC3Al2.CITFBR.LOAD, DISP=SHR 01210000
//SYSPRINT DD SYSOUT=* : 01220060
//FT01F001 DD UNIT=SYSDA,SPACE= (CYL, {(1,2))., 01230000
rr DCB= (RECFM=VSB, LRECL=4092, BLKSIZE=4096) 01240000
//FTO2F001 DD UNIT=SYSDAR,SPACE=(CYL, (1,2)),DCB=*.FT01F001 01250060
//FT03F001 DD UNIT=SYSDA,SPACE=(CYL,{1,2)),DCB=*.FTO1F001 01260000
//FPO4AF00L DD UNIT=SYSDA, SPACE= (CYL, (1,2)]),BCB=* , FTO1F0O0L 01270000
//FT05F001 DD DSN=* . JOINT1.FTO8F001,DISP={0LD, DELETE) 01280000
//FRO6F001 DD SYSOUT=* 01220000
/{*-~~{ OUTPUT ZONE AVERAGED FLUX & AXTIAL BUCKLING )---rr-r=-=r=- bl 01300000
//FROTF001 DD DSN=&&CIT, DISP=(NEW, PASS), UNIT=WORK, 01310000
i SPACE=(TRK, {2,1),RLSE), 01320000
Iz DCB= (RECFM=FB, LRECL=80, BLKSTZE=3200} 01330000
//FTG8F001 DD UMIT=SYSDA,SPACE=(CYL, {1,2)}, 01340000
i DCB= (RECFM=VSB, LRECL=40592, BLKSIZE=4056) 01350000
/f*——-{ OUTPUT FLIIX MAP }--~ ———— - ** 01360000
//FT09F001 DD UNIT=SYSDA, SPACE= (CYL, (8, 8)},DCB=*.FT01F001 01370000
//FT10F001 DD UNIT=SYSDA, SPACE=({CYL, (1,2)},DCB=*.FT01F001 01380000
//FTr11F001 DD UNIT=SYSDA, SPACE=(TRK, {50,5}},DCB=*.FT01F001 01390000
//FTIZF001 DD UNIT=SYSDA, SPACE=(TRK, (50,5} },PBCB=* . FTO1F00) 01400000
{{¥-~~{ RESTARY FILE })----—--- e e e e e e ** 01410000
//FT13F001 DD UNIT=SYSDA, SPACE={TRK, (50,5}),DCB=*.FT01F001 01420000
//FT14F001 DD UNIT=SYSDA, SPACE=(TRK, {5(,5}}, DCB=*.FT01F001 01430000
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//FT15F001 LD UNIT=SYSDA, SPACE=(CYL, {2,5)),DCB=* _FT01F001 01440000
//FT16F001 DD UNIT=SYSDA, SPACE={TRK, (50,5)),DCB=* ,FT01F00L 01450000
//FT17FD0L1 DD UNIT=SYSDA, SPACE={TRK, (50,5}),DCB=* FTO1F00L 01460000
//FT18F00L DD UNIT=SYSDA,SPACE«{TRK, (50,5}),DCB=*.FTOLFO0L 01470000
//FT19F001 DD UNIT=SYSDA, SPACE=(CYL, (8,8)},DCB=* .FTD1F00L 01480000
//FT20F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2)},DCB=*_.FT01F001 01490000
//FT21F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)},DCB=*.FTO1F001 01500000
//FT22F001 DD UNIT=SYSDA,SPACE= (TRK, (10,10)),DCB=*.FT01F001 01510000
//FT23F001 Db UNIT=SYSDA, SPACE=(CYL, (1,2)},DCB=* FTOIF001 01520000
//FT24F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)},DCE=*.FT01F001 01530000
//FT25F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)),DCB=*.FT01F001 01540000
//FT26F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10)),BCB=*.FF01F001 01550000
//FT27F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2)),DCB=* FTO1F001 01560000
//PT28F001 DD UNIT=SYSDA,SPACE=(TRK, (10,10)},DCB=*.FTO1F001 01570000
//FT29F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)},DCB=*.FTO1F001 01580000
//FT30F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)),DCB=*_FT01F001 01590000
/f*=---{ MACRO CROSS SECTICNS )--—- —— —— ~=u=01600000
//FT31F001 DD DSN=*.JOINTL.FTOSFQ01,DISP=(OLD, DELETE) 01610000
//FT32F001 DD UNIT=SYSDA, SPACE={TRK, (10,10)),DCB=* . FTQ1F001 01620000
//FT33F001 DD UNIT=SYSDA,SPACE={TRK, (10,10}),DCB=*.FTO1FOG1 01630000
17+ Atbbbrr bbbttt bR e b OUTRUT 70 GP FLUN DIRGADT. 01640019
//PT34F001 DD DSN:POCDBIT @GDI3P.FT34G70N, DISP=(NEW, CATLG) , 01650032
L e C e T L 01651019
1/ UNIT—DASD SPACEs= (TRK, (10,10) ,RLSE} , DCB=* . FTO1F001 01652029
//FT51F001 DD SYSOUT=* 01660031
//*T51F001 DD DSN=&&LISTS,DISP=({NEW, PASS), 01661031
11> SPACE=(CYL, (10,3)}, 01670031
I DCB= (RECFM=FBA, LRECL=137 , BLKSIZE=3425) , UNIT=WORK, 01680031
/i* 01690000
/ /*0UTS EXEC COMPACT, PARM='TYPEZ, CC=YES' 01700031
/*TYIN DD DSN=&&LISTS,DISP={0LD, DELETE) 01710031

N [ JOINT.MIC )-——————mmmmmmmm oo oo 01720000

//JOINTZ EXEC PGM=MAIN 01730028
//STEPLIB DD DSN=&&GOSET,DISP=(OLD, PASS), LABEL={, ,, IN} 01740028
//SYSPRINT DD SYSQUT=* 01770000

11* B e OUTPUT 70 GROUP FLUX01780002

//USERPDS DD DSN=POCOB17.@GDI3P70.FLUXN, DISP={NEW, CATLG) , UNIT=DASD, 01781032
i+ - 01782002
i DCB= {RECFM=FE, LRECL=4, BLKSIZE=4000}, 01790000
/7 SPACE={TRK, (9,3,9}, RLSE) 01800029
//FTO1F001 DD DSN:&&CIT,DISP:(OLD, DELETE} 01810000
//FTOAFO01 DD UNIT=SYSDA, SPACE={TRK, (10,2}} 01820000
1i* B X A INPUT FLUX EDIT CONTRCLO1830002
//FT05F001 DD DSMN=POCOB17.0PEDID. DATA(EICBPF) DISP=SHR 01831030
F i bttt " 01832002
//FTO8FQ01 Db SYSQUT=* 01840000
//FTI05001 DD SYSQUE=* 01850000
P A e el { JOINT.MIC }-——----————- =01870000
//JOINT3 EXEC PGM=MAIN 01880028
//STEPLIB DD DSN=&&GOSET,DISP={(0LD,DELETE}, LABEL=(,,,IN) 01890028
//SYSPRINT DD SYSOUT=* 01520000
A B e L S b INPUT 70GP. PDS (MIC&MAC) 01521015
//PDSIN DD DSN=POCOBL7.@CGDEIP.PDST0G, DISP=SHR 01930032
H* meeeeeeeccecemc e 01931015
1> ++++Et bbb R CUTPUT 18GP. PDS MIC&MAC01940018
//PDEOUT PD DSN=POCOB17.BGDI3P18.PDSMICN, 01960032
o mmeee —————— 01961002
1 UNIT=DASD,DCB={RECFM=FB, LRECL=4, BLKSIZE=4000) , DESP={NEW, CATLG), 01970000
!/ SPACE=(TRK, (9,3,60)) 01980029

1™ I T A 2

QUTPUT 70 GRCUP FLUX01990002

/{USERPDS DD DSN=POCOBL7.€GDI3E70. FLUXN, DISP=SHR 02000032
-------------------- 02001002

'ffFTo4F001 DD UNIT=SYSDA, SPACE={TRK, {10,2)) 02010000

¥ Ad +4+tbh bbb bbbt bbb e INPUT CONDENSATION CONTROL02020002
//FTOSF001 DD DEN=POCOBLl7.0PEDID.DATA {PIJIPC),DISP=SHR,

02021030
2 02022002
1 LABEL={, ,, TN) 02030000
//FTU6FO0L DD SYSOUT=* 02040000
//FT90S001 DD SYSQUT=* 02050000
It 02410000

JCL file [10] .OPJCL.CNTL (GDI3P70V)

CITATION, wvold, 70 group, ‘perturbation’
//POCOBL7P JOB (), JCTFER,MSGCLASS=X, NCTIFY=POCOB17,MSGLEVEL=(2, (), 00010053
I CLASS=C, TIME=0025 30020055
11* 0002105%
/H* JOINT UPDATE PROCESS */ /00022056
I 00023056
//FCRT EXEC FORTECL, PARM, FORT—‘NOSOU‘RCE LC({9%)" 00024056
//FCRT.SYSIN DD * 00025056
DIMENSION A{500000) 00026056
LIMIT = 500000 Q0027056
CALL MAIN1 {&,LIMIT) 00028056
STCP 00029056
END 00029156
/i 00029256
//¥--—{ NEW LOAD MODULE } -—— -——= --00029356
f/LKED.OLDEM DD DSN=POCOH##.JOINT.LOAD, DISP—SHR LABEL=(,,, IN) 00029456
//LKED,.SYSIN DD * 00029556
INCLUDE OLDLM {(JOINT}) 00029656
ENTRY MAIN 00029756
i* 00029856
//JOINTL EXEC PGM=MAIN 00029956
//STEPLIE DD DSN=&&GOSET,DISP=(OLD, PASS) ,LABEL=(,,, IN) 00030056

F ATk T AR AR R R R ARk kR A AR AR AR kAR RNk d o d kAR ARk r ko hkdk ke kkkddkokkk ik fSON0I0LS6

fr* JOINT ---> CITATION * /700040000

//******iQt****a***fi*******t*tn*i***t**ttntt*****ttt****tt***a****tt*/!goosoooo

//SYSFRINT DD SYSQUT=* 00100000
11+ R R S SR 18 GP. PDS {MIC.&MAC.) 00101046
//USERFDS DD DSN=FOC0B17.8GDI3P.PDS70G,DISP=SHR 0110059
i/ —_—— 00111046
//FPOAFQOL DD DISP=(, PASS), UNIT=WORK, SPACE=(TRK, {100,10}), 00120000
I DCB= {RECFM=FB, LRECL=80, BLKSIZE=3200, BUFNO=1) 00130000
Fyad EE R TR S 18 GP. CIT. INPUT DATA 00131046
//FTOSFO0L DD DSN=FOCOB17.OFCITD.DATA (PIT3FV7?0}, DISP=SHR, LABEL={,, , IN} 00140822
2 O _——— 00141

{ /FTOSFO01 DD SYSOUT=*,DCB={RECFM=FBA, LRECL~137, BLKSIZE=19043) 00150000
//FTQ8F001 DD DISP=(NEW, PASS,DELETE)} , UNIT=SYSDA, 00180000
/7 SPACE={TRK, (10,10} },DCB=(RECFM=FB, LRECL=80, BLKSIZE=3120) 00130000
//FT09F001 DD DYSP= (NEW, PASS, DELETE) , UNIT=SYSDA, 00200000
/7 SPACE=(TRK, (10,10}) 00210000

T00-86 09¥76NL ONd



//FT10F001 DD DISP=({NEW, PASS,DELETE) ,UNIT=SYSDA,
SPACE={TRK, {10,10}},

1/ DCB= (RECF11=FB, LRECL=80, BLKSIZE=3120)

//FT20F001 0D DUMMY

//FTS0F001 DD SYSOUT=*

J I H e { COMPACT  )-————————mm—mmm oo

EXEC COMPACT, PARM='TYPEZ,CC=NO'
DD DSN=&&LIST4,DISP=(OLD, DELETE)

Jf ¥ e { CITATION J-———————m———mmmmmmmmm e

//CITATION EXEC PGM=CITATION,COND=(4,LT)

//STEPLIB DD DSN=POC3212.CITFBR.LOAD, DISP=SHR, LABEL={, ,,IN}
/ /SYSPRINT DD SYSOUT=*

//FT01F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2))},

1/ DCRB={RECFM=VSB, LRECL=32000, BLKSTIZE=32004)
//FTOZFO0L DD UNIT=SYSDA, SPACE=(CYL, (1,2)},DCB=*.FTO1F001
//FT03FO01 DD UMIT=SYSDA, SPACE=(CYL, (1,2)},DCB=*.FTO1FG0L
//FTOAFQ0L DD UNIT=SYSDA, SPACE=(CYL, (1,2)),DCB=* FTOLF00L
//FTOSFO0L DD DEN=*,JOINT1.FT0BF00L, DIS¥={OLD, DELETE)
//FTO6FO0L DD SYSGUT=*

//*==={ OUTPUT ZONE AVERAGED FLUX & AXJAL BUCKLING }-----————-—-- bl
//FTO7FO01 DD DUMMY .

//FTO8FO0L DD UNIT=SYSDA,SPACE= (CYL, (L1,2)},

1 * DCB={RECFU=VSRB,LRECL=4092, BLKSIZE=4096)
/f*~=={ OUTBUT FLUX MAP )————== === === —mmooo—mme o
//FTO9FO0L DD UMIT=SYSDA, SPACE=(CYL, (8, 8)),DCB=*.FTO1F001
//FTLOF00L DD UNIT=SYSDA,SPACE= (CYL, (1,2)},DCB:=* . FTO1F001
//FT11F001 DD UMIT=SYSDA, SPACE=(TRK, (50,5)),DCE=*.FTCLF001
//FTi2F001 DD UNIT=SYSDA, SPACE= (TRK, (50,5)),DCB=* FTOLFO0L
//*———( RESTART FILE )~ B ——k
//FT13F00 DD UNIT=SYSDA,SPACE=(TRK, (50,5)),DCB=* FTOLFO0L
J/FT14F00t DD UNIT=5YSDA, SPACE=(TRK, (50,5)},DCB=*.FT01F001l
//FT15F001 DD UNIT=SYSDA,SPACE= (CYL, (2,5)),DCB=*. FTO1F001
//FT16F00G1 DD UNIT=SYSDA, SPACE={TRK, {(50,5)},DCB=* FTOLFQ0L
F/FT17FQC1 DD UNIT=SYSDA, SPACE=(TRK, (50,5)},DCB=* _FTO0LF00L
//FT18F001 DD UNIT=SYSDA,SPACE={TRK, (50,5)},DUB=*.FFOLIFQ0L
//FT19F001 DD UNIT=SYSDA, SPACE= (CYL, {8,8) ) ,DCB=*.FTO1F001
//FT20F001 DD UNIT=SYSDA,SPACE= (CYL, {1,2)),DCB=*.FTO1F001
//FT21F001 DD UNIT=SYSDA, SPACE= (CYL, (1,2)) ,DCB=+*.FT01F001
//FT22F001 DD UNIT=SYSDA,SPACE=(TRK, (10,10} ,DCB=*.FTO1F001
//FT23F001 DD UNIT=SYSDA, SPACE= (CYL, (1,2)},DCBx¥*.FTO1F001
//FT24F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2)),DCB=* .FTO1F001
//FT25F001 DD UNIT=SYSDA, SPACE= (CYL, (1,2}) ,DCB=*_FT0O1F001
//ET26F001 DD UNIT=SYSDA, SPACE= (TRK, (10,10}),DCB=*.FTO1F001
/{FT27F001 DD UNIT=SYSDA,SPACE=(C¥L, (1,2)},BCB=* FT01F001
//FT28F001 DD UNIT=SYSDA, SPACE= (TRK, (10,10}),DCB=* FTO1F001
//FT29F001 DD UNIT=S5YSDA, SPACE={CYL, {1,2}},DCB=* .FT01F001
//PT30F001 DD UNIT=SYSDA,SPACE= (CYL, {1,2}},DCB=* FTO1F001

f#*==={ MACRO CROSS SECTIONS )———————————suussmemmmmmmnomree = mm———

//FT31F001 DD DSN=*,JOINT1.FT09FC01,DISP=(0OLD, DELETE)

//FT32F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10}),DCB="*.FT01F001
//FT33F001 DD UNIT=SYSDA, SPACE={TRK, {10,10}),DCB=*.FT01F001

1r* B L R L o QUTEUT 18 GP. FLUX
//FT34F001 DD DSN=PCCOB17.@GDI3P.FT34G70V,DISP=(NEW, CATLG),

jl* _______________________

/1 UNIT=DASD, SPACE={TRK, (20,10} ,RLSE},DCE=*.FT01F001
//FT51F001 DD SYSOUT=*, DCB= (RECFM=FBA, LRECL=137, BLKSIZE=19043}

I

00220000
00230000
00240000
00250000
00260000
00270000
00280000
00290000
00300000
00310000
00320000
00330000
060340000
00350000
00360000
00370000
00380000
00330000
00400000
00410000
00420000
00430000
00440000
00450000
00460000
00470000
00480000
00490000
00500000
00310000
00520000
00530000
00540000
00550000
00560000
00570000
00580000
00590000
00600000
00610000
00620000
00630000
00640000
00650000
Q0660000
00670000
00680000
00690000
00700000
00710000
00720000
00730046
00740053
00741046
00750057
00760000
00770000

JCL file [11] . OPJCL.CNTL (GDI3P18N)

CITATION, normal, 18 groups, ‘perturbation’

//PCCOB17P JOB (},JCTFBR, MZGCLASS=X, NOTIFY=FOCOB17, MSGLEVEL={2,0), 00010051
i CLASS=C, TIME=0025 00020052
A 00021053
1 JOINT UFDATE PROCESS *//00022053
rr* 00023053
//FORT EXEC FORTECL,PARM.FORT=‘NOSOURCE,LC({9%)" 00024053
//FORT.S¥SIN DD * 00025053
DIMENSION A{500000) 00026053
LIMIT = 500000 00027053

CALL MATNL (A,LIMIT) 00028053

STOP 00029053

END 00029153

Fid 00029253
//*-—-( NEW LOAD MODULE )--—----—--—————————————-—— -—== -00029353
//LKED.QLDIM DD DSN=POCOH## .JOINT.LOAD, DISP=SHR, LABEL=(,, , IN) 00029453
//LKED.SYSIN DD * 00029553
INCLUDE QLDEM (FOINT) 00029653
ENTRY MAIN 00029753

/* 00029853
//JOINT1 EXEC PGM=MATN 00029953
//STEPLIB DD DSN=&&GOSET,DISP=(0LD, DELETE) , LABEL={, , , IN} 00030053

/f******'******************i******ﬁi**‘***********'i****i**t***tti*i**//00030153

i JOINT --—> CITATION *£/00040000

//****ti*************************tifﬁ*********************!****ﬂt*****//ooosoouo

//SYSPRINT DD SYSOUT=* 00100000
17% B o INPUT 18 GP. MIC&MAC(PDS)Q0101045
//USERPDS DD DSN=POCOBLl7.@GDI3FLl8.PDSMICN, DISP=SHR 00110057
11 e - 00111045
//FT04F001 DD DISP=(, PASS},UNIT=WORK, SPACE=(TRK, {100,10}), 00120000

DCB= (RECFM=FB, LRECL=80, BLKSIZE=3200, BUFNO=1) 00130000
1r* +Hd+H bbb bbb bbb+ 4+ INPUT 18 GP. CIT. DATA 00131045
//FTOS5FQ01 DD DSN=POCOBLl7.0PCITD.DATA (PIT3PADT},DISP=SHR, LABEL={,, ,IN} 00140056
H* e 00141045
//PTOGFQ0] DP SYSOUT=*, DUB= (RECFM=FRA, LRECL~=137, BLKSIZE=19043) 00150000
//FTOBFO01 DD DISP=(NEW, PASS,DELETE) , UNIT=S5YS5DA, 00180000
Ix SPACE={TRK, {10, 10} ) ,DCB=(RECFM~FB, LRECL=80, BLKSIZE=3120} 001%0000
//FT0SF00L DD DISP=(NEW, PASS, DELETE) , UNIT=SYSDA, 00200000
1 SPACE={TRK, {10,10}} 00210000
//FT10F001 DD DISP=(NEW, PASS,DELETE), UNIT=SYSDA, 00220000
17 SPACE={TRK, {10,10)), 00230000
1 DCB= {RECFM=FB, LRECL=80, BLKSIZE=3120) 00240000
//FT20FQ00L DD DIRMMY 00250000
//FTS0F001 DD SYSOUT=* 00260000
e { COMPACT ) e -— -——= -=00272000
//*0uT4 EXEC COMPACT, PARM='TYPEZ, CO=NO' 00280000
J/*TYIN DD DSN=&&LIST4,DISP={OLD, DELETE) 00290000
R { CITATION )----———-——--- - -——- --00300000
//CITATION EXEC PGM=CITATION,COND=({4,LT) 00310000
//STEPLIE DD DSN=POC3A12.CITFBR.LOAD,DISP=SHR, LABEL={,,,IN) 00320000
//SYSPRINT DD SYSOUT:=* 00330000
//FTOLF001 DD UNLT=SYSDA, SPACE= (CYL, (1,2)), 00340000
I DCR={RECFM=VER, LRECL=32000, BLKSIZE=32004) 00350000
F/FTQ2F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2})),DCB=*.FT01F00l 00360000
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//FTO3F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2}),DCB=*.FT01F0CL 00370000
//FTOAF001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)),DCB=*.FT01F00% 00380000
//FTOSFO01 DD DSN=*.JOINT1.FT08F001, DISP=(OLD, DELETE)} 00350000
/ /FTO6F001 DD SYSOUT=* 00400000
//%---{ OUTEUT ZONE AVERAGED FLUX & AXIAL BUCKLING }-==mr--=-—-- bl 00410000
//FTIIFO0L DD DUMMY 00420000
//FTO8F00) DD UNIT=SYSDA, SPACE={CYL, (1,2)}, 00420000
Iz LCB={RECFM=VSB, LRECL=4092, BLKSIZE=4095) 00440000
[ {*=-—{ OUTPUT FLUX MAP } - - - *x 00450000
/{FTO9F001 DD UNIT=SYSDA, SPACE=(CYL, (8,8)), DCBH* FTO1FQO1 00460000
//FT10F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2)),DCB=*.FT01F001 00470000
//FT11F001 DD UMIT=5¥SDA, SPACE=(TRK, {50,5)},DCB=*_.FT01F001 00480000
//FT12F001 DD UNIT=SYSDA, SPACE=(TRK, (50,5)),DCB=*.FT01F001 00490000
/{*-——{ RESTART FILE }------ - b 00500000
//FT13F001 DD UNXT=SYSDA, SPACE=(TRK, (50,5)),DCB=*.FT01F001 00510000
//FT14F001 DD UNIT=SYSDA, SPACE=(TRK, (50,5)),DCB=* ,FT01F001 00520000
//FT15F001 DD UNTT=SYSDA, SPACE={CYL, {2,5)) ,DCB=".FT0OLF001 00530000
//FT16F001 DD UNIT=SYSDA,SPACE={TRK, {50,5)),DCB=*.FT01F001 00540000
//FT1L7F001 DD UMIT=5YSDA, SPACE={TRK, {50,5}),DCB=*.FT01F001 - 00550000
//FT18F00L DI UNIT=SYSDA, SPACE={TRK, {50,5}},DCB=* .FTO1F00L 00560000
//FT19F001 DD UNIT=SYSDA, SPACE=(CYL, (8,8)),DCB=* FT01FQ0L 00570000
//FT20F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2)),DCB=*.FT0lF001 00580000
//FT21F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)),DCB=*_FT01F(01 00590000
//FT22F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10}),DCB=*_.FT01F001 00600000
//FT23F001 bD UNIT=SYSDA, SPACE=(CYL, (1,2}),DCB=* ,FT01F001 00610000
//FT24F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2}),DCB=* FTO1F00L 00620000
//FI25F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2}),DCB=*.FT01F00L 00630000
//FT26F001 DD UNIT=SYSDA, SPACE=(TRK, {(10,10)),DCB=*.FT01F001 00640000
//FT27F00L DD UNIT=S5YSDA, SPACE={CYL, {1,2)),DCB=*.FT0OLF00] 00650000
//FT28F001 DD UNIT=SYSDA,SPACE={TRK, {10,10)},DCB=*.FRO1F001 00660000
//FT29F001 DD UNIT=SYSDA, SPACE={CY¥L, {1,2)},DCB=*.FT01F001 00£70000
//FT30F001 DD UNIT=SYSDA,SPACE={CYL, (1,2)},DCE=* FLO1F001 00680000
//*--~( MACRO CROSS SECTIONS )==-—- - - ---00690000
//FT31F001 DD DSN=*.JOINT1.FIQ9F001, DISP—(OLD DELETE} Q0700000
//FT32F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10}),DCB=*_.FT01F001 00710000
//FT33F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10}),DCB=*.FT01F001 00720000
ii* B s 2] QUTPUT 18 GP. FLUX 00730045
//FT34F001 DD DSN=POCOB17.@GDI3P.FT34G18N, DISP={NEW, CATLG) , 00740057
1r* -——= - 00741045
1/ UNIT=DASD, SPACE=(TRK, (10,10} ,RLSE),DCB=* FT01F001 00750054
//FT51F001 DD S$YSOUT=*,DCB= (RECFM~FBA, LRECL=137, BLKSIZE=19043} 00760000

00770000

JCL file [12] .OPJCL .CNTL{GDI3P70D)

CITATION, Doppler, 70 groups, ‘perturbation’

//POCOBL7P JCB (), *NMEMC7GOR', MSGCLASS=X, NCTIFY=PCCOB17,MSGLEVEL=(2,0), 00010025

// CLASS=C, TIME=0025 00020026
11+ - ) 00030027
1> JOINT UPDATE PROCESS */ /00040027
1+ 00050027
//FORT EXEC FORTECL, PARM.FORT="NOSOURCE,LC(39)"' 00060027
{/FORT . SYSIN DD * 00070027

DIMENSICN A{500000} 00080027
LIMIT = 500000 ’ 00090027

CALL MATN1 (A,LIMIT) 00100027

STOP 00110027

END 00120027

/* 00130027
f4*~--{ NEW LOAD MODULE }- -——= 00140027
//LKED.OLDLM DD DSN=POCOH##.JOINT.LORD, DISP—S[m LABEL=(,, , IN} 00150027
//LKED.SYSIN bD * 00160027
INCLUDE OLDEM (JOXNT) 00170027
ENTRY MAIN 00180027

/* 00190027
//JOINT1  EXEC PGM=MAIN 00200027
//STEPLIE DD DSN=&&GOSET,DISP={0LD, PASS), LABEL={,, 00210027

/ta***a***t*ti*i**i*t*ii*ttwtt*****t******tt*i*******tt*****tt*nﬁ&i**//00770000

i JOINT ---> CITATICN */ /00790000

f/t***********k***t#t**ti*tit***ti*i*****tk******ﬁii*ﬂ***********f**itl/00810000

//SYSPRINT DD} SYSOUT= 00970000
11+ B S S e INPUT 70 GP.MICEMAC 00971017
//USERFDS DD DSN=POCOB17.@GDIAP.PDS70G, DISP=SHR 00980030
Y eemmememe— e 00981017
//FTO4F001 DD UNIT=WORK, SPACE={TRK, {100,10}), 00990000

DISP={, PASS) , DCB= {RECFM=FB, LRECL=§0, BLKSIZE=3200, BUFNO=1} (1000000

1* B s INPUT CIT. DATA 70 GP.01010002
//FTOSFO01 DD DSN=POCORL7,0PCITD.DATA (FIJ3IP70D) , DISP=SHR, 01011029
fi* - 01012002
Iz LABEL={,, , IN} 01020000
//FTO6FO01 DD DSN=L&LIST4, DISP= (NEW, PASS) . 01030000
/r SPACE={CYL, {10,3)}, 01040000
I/ DCB= {RECFM=FBA, LRECL=137, BLKSIZE=3425) , UNIT=WORK 01050000
//FT08F001 DD DISP={NEW, PASS, DELETE) , UNIT=SYSDA, 01060000

SPACE=(TRK, (10,10} )}, 01070000
i DCB= (RECFM=FB, LRECL=80, BLKSIZE=3120) 01080000
/ /FTO9F001 DD DISP={NEW, PASS, DELETE}, UNIT=5YSDA, 01320000
I/ SPACE= (TRK, (10,10}} 01100000
}/FTLOF001 DD DISP={NEW, PASS,DELETE), UNIT=SYSDA, 0111000¢

SPACE=(TRK, (10,10}}, 01120000
I/ DCB= (RECFM=FE, LRECL=80, BLKSIZE=3120) 01130000
//FT20F001 DD DUMMY 01140000
//FT50F001 DR SYSOUT=* 01150000

/i 01160000

//LOUT4 EXEC COMPACT, PARM='TYPE2, CC=NO' 01170000
//UTYIN DD DSN=&&LIST4,DISP=(OLD, DELETE} 01180000
A e E e e { CITATION )--=-m————————a==——= - -01190000
//CITATION EXEC PGM=CITATICN,COND=(4,LT) 01200000
//STEPLIB DD DSN=FCOC3A12.CITFBR.LOAD, DISP=SHR 01210000
//SYSPRINT DD SYSOUT=* 01220000
//FTO1F001 DD UNIT=SYSDA, SPACE={CYL, (1,2}), 01230000

DCB= (RECFM=VSB, LRECL=40%2, BLKSIZE=4096) 01240000
//FT02F001 DD UNIT=SYSDA, SPACE= (CYL, {1,2)},DCB=* FTOLF001 01250000
//FTO3F001 DD UNIT=SYSDA, $PACE= (CYL, {1,2)},DCB=* FT0LF001 01260000
//FT04F001 DD UNIT=SYSDA,SPACE=(CYL, {1,2)},DCB=*_FTOLF001 01270000
//FTOSF001 DD DSN=*.JOINT1.FT08F001, DISP={0OLD, DELETE} 01280000
//FTOEF001 DD SYSOUT=* 01290000
f{*==~{ OUTPUT ZONE AVERAGED FLUX & AXIAL BUCKLING )----=---—--- b 01300000
//FR07F001 DD DSN=&&CIT, DISP=(NEW, PASS) , UNIT=WORK, 01310000
X SPACE=(TRK, (2,1) ,RLSE}, 01320000
i DCB= (RECFM=FB, LRECL=80, BLKSIZE=3200) 041330000
//FTO8F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2}}, 01340000
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I/ DCB={RECFM=VSB, LRECL=4092, BLKSIZE=4096} 01330000
f{*--—[ OUTPUT FLUX MAP )-- —e e e *x 01360000
//FT03F001 DI} UNIT=SYSDA, SPACE=(CYL, (8,8)),DCB=*,FTOLF001 01370000
//FT10F001 DD UNIT=SYSDA, SPACE=(CY¥L, (1,2)),DCB=*,FTCLF001 01380000
//FT11F001 DIr UNIT=SYSDA, SPACE=(TRK, {50,5) },DCB=*_FT01F001 01390000
//FTL2F00L DD UNIT=S5YSDA, SPACE= (TRK, {50,5) ) ,DCB=*_FTU1F001 01400000
//*--~{ RESTART FILE )--- - A 01410000
//FTLIF00L DD UNIT=SYSDA, SPACE= (TRK, {50,5)),DCB=*_FT01F001 01420000
//FT14F001 DD URIT=SYSDA, SPACE=(TRK, {50,5)),DCB=*_FT01F001 01430000
//FT15F001 DD UNIT=SYSDA, SPACE=(CYL, (2,5)),DCB=*.FTG1F001 01440000
//FTLEFO01 DD UNIT=SYSDA, SPACE=(TRK, {(50,5)),DCB=*.FT01FQ0L 01450000 ~
//FT1L7F001 DD UNIT=SYSDA, SPACE=(TRK, (50,5)),DCB=*_FT01F001 01460000
//FT18FQ0Ll DD UNIT=SYSDA, SPACE=(TRK, (50,5)),DCB=*.FT01F(01 01470000
//FT19F001 DD UNIT=SYSDA, SPACE=(CYL, (8,8}),DCB=* FT01F001 01480000
//FT20F001 DD UNXT=SYSDA, SPACE= (CYL, {(1,2}),DCB=*.FT01F001 01490000
//FT21F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2}),DCB=*.FT01F001 01500000
//FT22F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10)}),DCB=*_PTOL1F00L 01510000
//FT23F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)),DCB=*.FT01F001 01520000
//FT24F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)),DBCB=* .FT01F001 01530000
//FT25FG01 DD UNIT=SYSDA, SPACE=(CYL, (1,2)),DCB=*.FT01F001 01540000
//FT26F001 DD UNIT=SYSDA, SPACE={TRX, (10,10}), DCB=* _FTO1F001 01550000
//FT27F001 DD UNIT=SYSDA, 5PACE={CYL, (1,2)),DCB=*,FT01F001 01560000
//PT28F001 DD UNIT=SYSDRA, SPACE={TRK, (10,10}},DCB=*,FT01F001 01570000
//FT29F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)},DCB=*,FT01F001 01580000
//FT30F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)),DCB=*.FT01F001 01590000
//*~-—~{ MACRO CROSS SECTEONS )— - - --01600000
//FTI1IF001 DD DSN=*.JOINT1.FT09F001,DISP={0Ll, DELETE) 01610000
//FT32F001 DD UNIT=SYSDA, SPACE={TREK, {10,10) },DCB=*_FT01F001 01620000
//FT33F001 DD UNIT=SYSDA, SPACE={TRK, (10,10}),DCB=*,FT01F001 01630000
//*-——( OUTPUT RESULT FILE )---- - —— 01640000
//FT34F001 DD UNIT=SYSDA, SPACE={CYL, (8,8)},DCB=*.FT01F001 01650000
//FT51F001 DD DSN=&ELISTS,DISP={NEW, PASS), 01660000
Iz SPACE=(CYL, (10,3} }, 01670000
i DCB={RECFM=FBA, LRECL=137, BLKSIZE=3425) , UNIT=WORK 01680000
rr* 01620000
£/ /LOUTS EXEC COMPACT, PARM='TYPEZ, CC=YES' 01700000
//OEYEIN bD DSN=%ELISTS, DISPF={0LD, DELETE) 01710000
A { JOINT.MIC ) ———- --01720000
/ /JOINT2 EXEC PGM=MAIN - 01730027
//STEPLIB DD DSN=&EGOSET,DISP={0LD, PASS), LABEL=(, ,, IN) 01740027
//SYSPRINT DD SYSQUT=* 01770000
1r* B e LR QUTPUT 70 GROUP FLUXO01780002
//USEREDS DD DSN=PCOCOB17.8GDI3P70, FLUXD, DISP=({NEW, CATEG) , UNIT=DASD, 01781030
JI* emmrrrmmere——— 01782002
17 DCB=(RECFM=FB, LRECL~=4, BLKSIZE=4000) , 01790000
1 SPACE= (TRK, (9,3, 6) ,RLSE) 01800028
//FTO0LF001 DD DSN=&&CIT,DISP=(OLD, DELETE) 01810000
//FT0AF001 DD UNIT=SYSDA, SPACE=(TRK, {10,2}) 01820000
i* B L LRI N INPUT FLUX EDIT CONTROL01830002
//FTOSF00L DD DSN=PQCOBL7.OPEDID.DATA(PIJ3FFD) ,DISP=SHR 01831029
1r* - 01832002
//FTO6F001 DD SYSOUT=* 01840000
//FTS90S001 DD SYSOUT=* 01830000
J/ ¥ ——— { JOINT.MIC )J--—-————— e 01870000
//JOINT2  EXEC PGM~MAIN . 01880027
//STEPLIB DD DSN=&&GOSET,D1SP={OLD,DELETE}, LABEL={, ,,IN} 01890027
/ /SYSPRINT DD SYSOUT=* 01920000
IFA R e n s INFUT 70GP. PDS {MACEMIC) 01921017
//PDSIN DD DSN=POCOBL7,@GDI3P,PPS70G, DISP=SHR 01930030

¥ e 01831017
I B R L ) CUTPUT 18GP. PDS MACEMIC01940019
/7/PDSOUT DD DSN=POCOBL7.@GDI3P18.PDSMICD, 01960030
A et 01961002
7/ UNIT=DASD, DCB= (RECFM=FB, LRECL=4, BLKSIZE=4000) , DISP= (NEW, CATLG}, 01970000
I/ SPACE=(TRK, (9,3, 60)) 01980028
Ir* L e e e e QUTRPUT 70 GROUP FLUX01990002
//USERPDS DD DSN=POCOB17.8GDI3P70.FLUXD, DYSP=SHR 02000030
/Y mrereeessece—acaee oo 02001002
//FT04FQ01 DD UNIT=SYSDA, SPACE= (TRK, (10,2}) 02010000
A +h bbb bbbt bbb bbb bbb EEd INPUT CONDENSATION CONTROLO2020002
//FTOSFOQL DH DEN=POCOBLl7.0OPEDID,.DATA (PIJIPCD) ,DISP=SHR, 02021029
1i* - 02022002
Iy LABEL={, ,,IN) : 02030000
//FTOEF001 DD S¥SOUT=* . 02040000
//PT90S001 DD SYSOUT=* 02050000
1/ 02410000

JCL file [13] OPJCL.CNTL (GDI3PNI)

PERKY, neutron lifetime, ‘perturbation’

//POCOB17P JOB (), PERKY, MSGCLASS=X, NOTIFY=POC0B17 ,MSGLEVEL={2,0}, 00010031
Iz CLASS=C, PTTME=0015 00020037
/1% T0GP NEUTRCN LIFETIME 00021026
f/JOINT EXEC PGM=JOINT a0030015
//STEPLIB DD DSN=POCOAAL.JFOINTL.LORD, DISP=SHR, LABEL={,, , IN} Q0040025
//*PSYS DD SUBSYS={VPCS) 00050000
//SYSPRINT DD SYSOUT=*,DCB=(RECFM=FBA, LRECL=137, BLKSIZE=19043) 00060000
//FT06F00]1 DD SYSOUT=*, DCB= {RECFM=FBA, LRECL=137, BLKSIZE=19043) 00070000
//FT04F001 DD SPACE=(TRK, (50,5) ), UNIT=WORK 00080000
Ir* B R R e INPUT PERKY DATA 00090013
//FTQ5F00) DD DSN=POCOB17.0PEDID. DATA (PIJ3PNL), DISP=SHR, LABEL=(, , , IN} 00100036
11* ---= -~ 00110015
i+ B INFUT 18 GP PDS FILES (0111015
//USERPDS DD DSN=POCOB17.8GDI3P.PDS70G, DISP=SHR, LABEL={, , ,IN) 0120041
H1* eememeemeemeaa e C0141015
jl****i*******tt*****t*t****tiw**a*******www*****itttw****i***i&*****i Golsuooo
//FTOBF001 DD DISP=(NEW, PASS, DELETE) , UNIT=WORK, *INPUT DATA * 00160000
! SPACE=(TRK, (50,5}), DSN=&&INPUT, *FOR NEXT JOB STEP* (0170000
X DCB= (RECFM=FB, LRECL~80, BLKSIZE=6240) *BY CARD FORM * 00180000
//***t*t*******ﬁ************t*t**********t*t******tﬁt****t*t********** 00190000
//FTO09F001 DD DISP=(NEW, PASS, DELETE), *CROSS SECTIONS * 00200000

SPACE=(TRK, (50,5} ) ,UNIT=WORK, *FOR NEXT JOB STEP* 00210000
1 DSN=&&BMACRO *BY BINARY FORM * 00220000

//*************iti****ﬁt****wtt*ti*******ttt*t***it**i*****t***i***W** Goz30000

//FT10F001 DD DISP=(NEW, PASS,DELETE) , UNIT=WCRK, *CROSS SECTIONS * Q0240000

// SPACE= (TRK, {50, 5} ) ,D5N=&&CCROSS, *FOR NEXT JOB STEP* (0250000
1 DCB={RECFM=FB, LRECL=80, BLKSIZE=6240) *BY CARD FORM * 00260000
j"**\k***i'ﬁ‘li***i*****t*ti***tﬁtttﬁ*i*i***t**itt***t****tt***iti***itt* 00270000
//FT30F001 DD DISP={NEW, PASS,DELETE), *CRCSS SECTIONS * 00280000
I SPACE={TRK, {50,5) } , UNIT=WORK, *FOR NEXT JOB STEP* 00290000
7 DSN=E&BMICRO *BY BINARY FORM * 00300000

I/********t********t****Q*******ttt****it*i*ttﬁ**i*i*itﬂt***ﬁ*i******i 00310000
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//FT40F001 DD DISP={NEW, PASS, DELETE}, *DELAYED NEUTRON *
i SPACE=(TRK, (10,5}) ,UNIT=WORK, *FOR NEXT JOB STEP*
/i DSN=&&BDELAY *BY BINARY FORM  *

f/'iiittii**tﬁtii**ti*ii*ﬁt&*ﬁtit**&i**W#****wii*****i*i*i**&Qiti*i*t*

//FT50F001 DD SYS0UT=*, DCB= (RECFM=FBA, LRECL=137, BLKSIZE=19043}

an. -- -- —
1% --

//*  EXPAND BBLE MEMORY SIZE

f/* -

// EXEC FORTECL, PARM.FORT='OPT{B),NOSTATIS, ELM{*} ,NOAE",

I/ PARM.LKED="MAP, LYIST, LET, SIZE={512K, 7T2K) ',

1 REGIOM, LKED=1024K, COND. LEED=(8, LT}

//FORT, SYSIN DD DSMN=PCCOBL17.0PFORT.FORT (PERK), DISP=SHR, LABEL=(, , , IN}

//LEKED, OLDLM bD DSN=POCOH##.PERKY.LOAD, DISP=SHR, LABEL={, , , IN)
//LKED.SYSIN DD *

INCLUDE OLDIM({Y9607)

ENTRY MAIN

NAME MAIN
/*
F ettt -—=
1 GO ABLE
//t___ _____ —_———— -
//ABLE EXEC PGM=MAIN
//STEPLIE DD DSN=&4&GOSET,DISP={OLD, DELETE) !
//*PSYS DD SUBSYS=(VPCS)
//*ERKY EXEC PGM=Y9308,COND={4,LT)
//*TEPLIB DD DSN=POCOH##.PERKY.LOAD, DISP=SHR
//**SYS DD SUBSYS={VPCS)
//SYSPRINT DD SYSQUT=*, DCB={RECFM=FBA, LRECL=137, BLKSIZE=12043)
fi* B S s L L L
//FT01F001 DD DSN=POCOE17.@GDI3P . FT34G70N, DISP=5HR, LABEL=(,,,IN)
I - -
//PTO2F001 DD UNIT=WORK, SPACE=(TRK, (100,100)},DCB=(BLKSIZE=18628)
//FTQ3F001 DD UNIT=WORK, SPACE=(TRK, (100,50}),DCB=*.FT02F001
//FT04F001 DD UNIT=WORK, SPACE= (TRK, {100,50)),DCB=",FT02F001
//FTOSF001 DD DSN=*.JOINT.FT{0B8F001,DISP={OLD, DELETE)
//FTO6F001 DD SYSOUT=*, DCB={RECFM=FBA, LRECL=137, BLKSIZE=19043)
//FTO8F001 DD DSN=*.JOINT.FT09F001,DISP={0OLD, DELETE)
//FT10F001 DD UNIT=WORK, SPACE=(TRX, {100,50}},DCB=*.FT02F001
//FT11F001 DD DSN=*.JOINT.FT30FC01, DISP={0OLD, DELETE}
//FT13F001 DD UNIT=WORK, SPACE=({TRK, {100,50}},DCB=*,FT02F001
//FT14F001 DD UNIT=WORK, SPACE=({TRK, {100,50)},DCB=*,FT02F001
//FF15F001 DD UNIT=WORK,SPACE={TRK, {100,50)},DCB=* FT02F001
J/FT16F001 DD UNIT=WORK, SPACE={TRK, {100,50)},DCB=* .FT02F001
//FT17F001 DD UNIT=WORK, SPACE={TRK, (100,50)),DCB=*.FT02F001
//FT18F001 DD UNIT=WORK, SPACE={TRK, (100,50)}),DCB=*, FT02F001
//FT19F001 DD UNIT=WORK, SPACE={TRK, (100,50)},DCB=*_FTO2F001
//FT21F(}01 DD DSN=+*,JOINT.FT4QF0CL, DISP={CLD, DELETE)
//FT22F001 DD UNIT=WORK, SPACE={TRK, (100,50)),DCB=*.FT02F001
I B R e 2 INPUT 18 GP. UNPERT. FLUX
//FT23F001 DD DSN=POCOB17.@GDI3P.FT34G70N, DISP=SHR, LABEL={,,, IN)
1

//*FF23F001 DD UNIT=WORK, SPACE={TRK, {100, 50)},DCB=*.FT02F001
1+ e
//FT31F001 DD UNIT=WORK, SPACE=(TRK, (100,50}),DCB=*.FT02F001
//FT32F001 DD UNIT=WORK,SPACE= (TRK, {100,50}),DCB=*. FT02F001
//FT41F001 DD UNTT=WORK,SPACE= (TRK, {100,50}),DCB=*.FT02F001
//FT42P001 DD UNIT=WORK, SPACE= (TRK, (100,50) ), DCB=* FT02F001
1

00320000
00330000
00340000
00350000
00360000
00370000
00381139
00381239
00381339
00381439
00381539
00381639
00381739
00381840
00381939
00382039
00382139
00382239
00382339
00382439
00382539
00382639
00382739
00382839
00382939
00390039
00400039
00410039
00420000

INFUT 18 GP FLUX D&A00430015

00440041
00450015
00460035
00470000
00480000
00490000
00500000
00510000
00520000
00530000
00540000
00550000
00560000
00570000

00580000

00590000
Q0600000
00610000
00E20000
00630019
00640041
00641015
00650000
00660000
00670000
00680000
00690000
00700000
00710011

/,ﬁ*t*************************t****************ﬂtk*******lﬁ************ 00720011

//LSTPKY EXEC PGM=LSTPKY, COND={4,LT)

//STEPLIE DD DSN=POCOAAL.INTERF.LOAD, DISP=SHR

//*PSYS DI} SUBSYS=(VPCS}

/ /SYSPRINT DD SYSOUT=*,DCB= (RECFM=FBA, LRECL=137, BLKSIZE=19043)
//FTO5F001 DD DUMMY

//FTQ6F00]1 DD SYSOUT=*,DCE= (RECFM=FBA, LRECL=137, BLKSIZE=153043)
i

JCL file [14]

PERKY, delayed neutron fraction,

//POCOBL17P JOB (), PERKY, MSGCLASS=X, NOTIFY=POCOB17, MSGLEVEL=(2, 0},

1/ CLASS=C, TIME=0005

//* 18GP DELAYED NEUTRCN FRACTION

//JOINP EXEC PGM=JOINT

//STEFLIB DD DSN=PCCOAAL.JOINTL.LOAD, DISP=SHR,LABEL=(,,, IN)

//*PSYS DD SUBSYSw (VPCS)

//SYSPRINT DD SYSOUT=*, DCB=(RECFM=FBA, LRECT:=1317, BLKSIZE=14043}
//FTOGF001 DD SYSOUT=*, DCB=(RECFM=FBA, LRECI.=137, BLKSIZE=12043}
//FT0AF001 DD SPACE={TRK, (50,5) ), UNIT=WORK

XA +++++++++H R INEUT PERKY DATA
//PTO5F001 DD DSN=POCOB17.0OPEDID.DATA (PIF3PDNX) , DISP=SHR, LABEL=(, , , IN)
//* -

Ii* B R INEPUT 18 GP PDS FILES
//USERPDE DD DSN=POCOB17.8GDI3P18.PDSMICN, DISP=SHR,LABEL=(,,, IN}
/ /MICROPDS DD DSN=FOCOBL7.@GDI3PL8.PDSMICN, DISP=SHR, LABEL=(, , , IN}
j/* i
j/*****i***ti*iii**ttktitii*itt&***i********it****titﬁ***********k****
//FTOBF001 DD DISP=(NEW, PASS,DELETE) , UNIT=WORK, *INPUT DATA *
. SPACE=(TRK, {50,5) ), DSN=&&INFUT, *FOR NEXT JCB STEP*
e DCB={RECFM=FB, LRECL~=80, BLKSI2ZE=6240) *BY CARD FORM *
//***i*****RﬂRﬂ**i*************ﬂ!i*tt**t*tﬁ***t&'ii*#*iiit*t*tt*******
//FT09F001 DD DISP=(NEW, PASS,DELETE) , *CROSS SECTIONS  *
SPACE={TRK, {50,5}) , UNIT=WORK, *FOR NEXT JOB STEP*
i DEN=&&BMACRO *BY BINARY FORM *
//att*i***i*t************************t**ﬁ****i'****t**tii**iiik***i***
//FT10F001 DI} DISP=(NEW, PASS, DELETE) , UNIT=WORK, *CROSS SECTIONS *
4 SPACE={TRK, (50,5)) ,DSN=&&CCROSS, *FOR NEXT JOB STEP*
/i DCRB={RECFM=FB, LRECL=80, BLKSIZE=6240) *BY CARD FORM *
//**ﬁ**1*************tﬁ****i*********'************ifi**t*******tt'i*i*
//FT30F001 DD DISP=(NEW, PASS,DELETE}, *CROSS SECTICNS *
SPACE= (TRK, (50,5)}, UNIT=WORK, *FOR NEXT JOB STEP*
/7 DSN=&&BMICRO +*BY BINARY FORM *
fj*************ii****tt**ﬂt****ttti't******ﬁ***tﬁtiii&i**i****t*it****
//FT40F001 DD DISP={NEW, PASS,DELETE}, *DELAYED NEUTRON *
1/ SPACE=(TRK, (10,5) } , UNIT=WORK, *FOR NEXT JOB STEP*
/7 DSN=&&BDELAY *BY BINARY FORM *

ljtﬁtﬁtti**i*iﬁ***iii*itt***ttﬁiitt**t****Iﬁ***tﬂt*******it***********

17+ --
I EXPAND PERKY MEMORY SIZE

00730009
00740009
00750009

‘00760009

00770009
c0780009
00790000

.OPJCL.CNTL (GDI3PDNF)

‘perturbation’

03010039
00020041
00021027
00030015
00040025
00050000
00060000
00070000
00080000
00090015
00100043
00110015
00111015
00120045
00130045
00141015
00150000
00160000
00170000
00180000
00190000
00200000
00210000
00220000
00230000
00240000
00250000
00260000
00270000
00280000
00290000
00300000
00310000
00320000
00330000
00340000
00350000
00360000
00370000
00381144
00381244
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2 L,

// EXEC FORTECL, PARM,FORT='OPT{B}, NDSTATIS ELM{*) ,NOAE",

I PARM.LKED='MAP,LIST, LET, SIZE={512K, 72K} ',

/" REGION.LKED=1024K, CCND. LKED—(B LT)

//FORT.SYSIN DD DSN=POCOBL17.0FFORT.FORT (PERK) , DISP=SHR, LABELa(,,,IN)

//LKED.OLDLM DD DSN=POCOH##.PERKY.LOAD, DISP=SHR, LABEL=(, , , IN)
//LKED.SYSIN DD *
INCLUDE OLDLM{Y9607)
ENTRY MAIN
NAME MAIN
j*
Ji*en -- -
/i GO PERKY

//PERKY EXEC PGM=MAIN

//STEPLIB DD DSN=&&GOSET,DISP={OLD, DELETE}

//*ERKY EXEC PGM=Y9308,COND={4,LT)

//*TEPLIE DD DSN=FCCOBLS5.PERKY, LOAD, DISP=SHR

//*PSYS DD SUBSYS={VFCS}

//SYSPRINT DD SYSOUT=*, DCB=(RECFM=FBA, LRECL=137, BLKSIZE=19043)
FAd +++++ R
//FTUlFDUl DD DSN=POCOB17.@GDI3P.FT34G18N, DISP=5HR, LABEL={, , , IN}

i - - .

//FT02F001 DD UNIT=WORK, SPACE={TRK, (100,50)},DCB={BLKSIZE=168628)
//FTO3F001 DD UNIT=WORK, SPACE={TRK, {100,50)},DCB=*.FT02F001

//FT04F001 DD UNIT=WORK, SPACE={TR¥, (100,50} },DCB=*.FR02F001"

//FTO5F001 DD DSN=* ,JOINT.FTOBFOOL, DISP={0LD, DELETE)

//FTQ6F001 DD SYSOUT=*,DCB=(RECFM=FBA,LRECL=137, BLK5IZE=19043)
//FTO08F001 DD DSN=*.JOINT.FT0$F00L,DISP={0LD, DELETE)

//FT10F001 DI UNIT=WORK, SPACE=[TRX, (100,50} },DCB=* .FT02F001

//FT11F001 DD DSN=* _ JOINT.FT30F001,DISP=(0LD, DELETE)

//FT13F001 DD UNIT=WORK, SPACE= (TRK, (100,50)},DCB=*,FT02F(001

//FT147001 DD UNIT=WORK, SPACE=(TRK, (100,50} },DCB=*.FT02F001

//FT15F001 DD UNIT=WORK, SPACE=(TRK, (100,50)},DCB=*.FT02F(001

//FT16F001 DD UNIT=WORK, SPACE=(TRK, (100,50}},DCB=*.FT02F001

//PT17F0C1 DD UMNIT=WORK, SPACE= (TR, (100,50} },DCB=*_.FTO2F001

//FT18F001 DD UNIT=WORK, SPACE= (TR¥, (100,50)},DCB=* FTQ2F001

//FT19F001 DD UNIT=WORK, SPACE=(TRK, (100,50}},DCB=* FT02F001

//FT21F001 DD DSN=*.JOINT.FT40F001, DISP={0LD, DELETE)

//PT22F001 DD UNIT=WORK, SPACE=(TRX, (100,50} },DCB=*.FTO2F001

/* B i o T B INFUT 18 GP. UNPERT. FLUX
/!FT23F001 DD DSN=POCOR17.€GDI3P,FT34G18N, DISP=SHR, LABEL={, , , IN)

/7ET31F001 DD UNIT=HORK, SPACE= (TRK, (100, 50) ), DCB=* . FT02F001
//FT32F001 DD UNIT=WORK, SPACE=(TRK, (100,50)},DCB=*.FT02F001
//FP41F001 DD UNIT=WORK, SPACE=(TRK, (100,50)},DCB=*.FT02F001
//FPA2FOD1 DD UNIT=WORK, SPACE=(TRK, (100,50} },DCB=*.FT02F001
::5*tﬁf************t****nt******i****i‘n****i******ﬂt******i**********ﬁ**
//LSTPKY EXEC PGM=LSTPKY,COND=(4,LT)

//STEPLIB DD DSN=POCOAAL . INTERF .LOAD, DISP=SHR

//*PSYS DD SUBSYS=(VPCS)

//SYSPRINT DD SYSQUT=*, DCB= (RECFM=FBA, LRECL=137, BLKSIZE=19043)
//FTOSF001 DD DUMMY

//FTO6F001 DD SYSQUT=*,DCB= (RECFM=FBA, LRECL=137, BLKS12E=19043
/f'

00381344
00381444
00381544
00381644
00381744
00381844
00381944
00382044

T 00382144

00382244
00382344
00382444
00382544
00382644
00382744
00382844
00330044
00400044
00410000
00420000

INPUT 18 GP FLUX D&A00430015

00440045
00450015
00460000
00470000
00480000
00430000
00500000
00510000
00520000
00530000
0g540029
00550000
00560000
00570000
00580000
00530000
DO600000
00510000
00620000
00630019
00640045
00641015
00650000
00660000
00670000
00680000
00690000
00700000
00710011
00720011
00730009
00740009
00750009
00760009
00770009
00780009
00790000

JCL, file [i5] LOPJCL.CNTL{GDI3PEV)

PERKY, Na void, ‘perturbation’

//BOCOBL7P JOB (), PERKY, MSGULASS=X,NOTIFY=PQCOB17, MSGLEVEL={2, 0},
rf CLASS=C, TIME=000S

H"* 70 GP. MA VOID PERTURBATION , EXACT

//JOINT EXEC PGM=JOINT

//STEPLIE DD DSN=POCOAALl.JOINTL.LCAD,DISP=SHR, LABEL=(,,, IN}

//*P8YS DD SUBSYS=(VECS)

//SYSPRINT DD SYSQUT=*, DCRB={RECFM=FBA, LRECL=137, BLKSIZE=19043)
//FTO6F00L DD SYSOUT=*,DCB={RECFM=FBEA, LRECL=137, BLKSIZE=19043)
//FT04F00L DD SPACE={TRK, {50,5) }, UNIT=WORK

1™ e A S R e e INPUT PERRY DATA
//FTOSF0O0L DD DSN—POCOElT OPEDID.DATA { PYJ3IPEV) , DISP=SHR, LABEL=(, , , IN}
!/* —_—

A B R e INPUT 18 GP PDS FILES
//USERPDS DD DSN=POCOB17.RQGDI3P.PDS70G, DISP=SHR, LABEL={,,, IN)

* ee————————————————————
::::irk***********************t*********it**ﬁt***t****************ﬁ******
//FTO8F0G1 DD DISP=(WEW, PASS, DELETE), UNIT=WORKX, *INPUT DATA *
/i SPACE={TRK, {50,5) } , DSN=&&INFUT, *FOR NEXT JUB STEP*
I/ DCB= (RECFM=FB, LRECL~=80, BLKSIZE=6240) *BY CARD FORM *

AL e L L e e T

//FTOSFOGL DD DISP=(NEW, PASS, DELETE} , *CROSS SECTIONS *
// SPACE={TRK, (50, 5)}, INIT=WORK, *FOR NEXT JOB STEP*
I DEN=E£E&BMACRO *BY BINARY FORM  *

FAL AR R L S ARt AR R e e i AR AR R R R e el At it d s st teds

//FT10F001 DD DISP=(NEW, PASS,DELETE} , UNIT=WORK, *CROSS SECTIONS *
/ SPACE={TRK, {50,5) },DSN=&&CCRCSS, *FOR NEXT JOB STEP*

DCB={RECFM=FB, LRECL=80, BLKSIZE=6240) *BY CARD FORM *
J Rk ek ke R ke ok ok ek e Rk e ek ko ok ek ek ek ok e Wk
//FT30r001 DD DISP=(NEW, PASS,DELETE), *CROSS SECTIONS *

SPACE={TRK, {50,5)), UNIT—WORK, *FOR NEXT JOB STEP*
Ix DSN=E&BMICRO *BY BINARY FORM *

F o R Rk kR ARk AR RN kXA RN TR AN d ek khkh kA kA Ak kA kA hdF

//FTA40F001 DD DISP={NEW, PASS,DELETE), *DELAYED NEUTRCN *
I SPACE={TRK, {10, 5} ) ,UNIT=WORK, *FOR NEXT JOB STEP*
/! DSN=&&BDELAY *BY BINARY FORM *

AR AAA AR A AR Sl d i RS a iR el i st iis it i il isiit ittt

//FT50F001 DD SYSQUT=*,DCB= (RECFM=FBA, LRECL=137, BLKSIZE=19043)
J1%-- - -

/ / PERKY EXEC PCGM=¥9308, COND=(4,LT)
//STEPLIB DD DSN=POCOAA]L . PERKYL.LOAD, DISP=SHR

//*PSYS DD SUBSYS=({VPCS)

//SYSPRINT DD SYSQUT=*,DCB=(RECFM=FBA, LRECL=137,BLKSIZE=19043)
rHr* B S e
//FTC1F001 DD DSN=PQCOB17,@GDI3P,.FT34G70N, DISP=SHR, LABREL=(, , , IN}
727 . Z

//FT02F001 DD UNIT=WORK, SPACE={TRK, (100,50}),DCB={BLKSIZE=18628}
//FTQ3F001 DD UNIT=WORK, SPACE={TRK, (100,50}},DCB=",FT02F001
//FTCG4F001 DD UNIT=WORK, SPACE={TRK, (100, 50}},DCB«*,FTO2F00L
//FT0SF001 DD DSN=*,JCINT.FT08F001,DISP=(CLD, DELETE)

//¥T06F001 DD SYSOUT=*, DCB= (RECFM=FBA, LRECL=137, BLKSIZE= 19043)
//FTOSFO01 DD DSN=*,.JCINT.FT09F001, DISP=(CLD, DELETE)

//FTL0FQ0]1 DD UNIT=WORK, SPACE=(TRK, (100,501} ,DCB=*, FTO2FO0L
//FT1iF001 DD DSN=*.JOINT.FT30F001,DISP=(CLD, DELETE)

00010032
00020034
00021025
00030015
00040027
00050000
00060000
00070000
00080000
00090015
00100033
00110015
00111015
00120035
00141015
00150000
00160000
00170000
00180000
00190000
00200000
00210000
00220000
00230000
00240000
00250000
00260000
00270000
00280000
00290000
00300000
00310000
00320000
00330000
00343000
00350000
00360000
00370000
00380000
00400024
00410000
00420000

INPUT 18 GP FLUX D&AO0430015

00440035
00450015
00460000
00470000
00480000
004950000
00500000
00510000
Q0520000
00530000

T00-86 09¥6NL INd



//FT13F001 DD UNIT=WORK, SPACE={TRK, (100,50)),DCB=*.FPT02F001

//FTLAF001 DD UNIT=WORK, SPACE={TRK, (100,50)),DCB=*,FT02F001

//FT15F001 DD UNIT=WORK, SPACE={TRK, {100,50)),DCB=*.FT02F001

//FT16F001 DD UNIT=WORX, SPACE=(TRK, (100,50)),DCB=*.FT02F001

//FTLTRO0L DD UNMET=WORK, SPACE= (TRK, {100,50)),DCB=*.FT02F001

/fFT18F001 DD UNIT=WORX,SPACE=(TRK, (100,50)),DCB=*.FT02F001

//FT19F00L DD UNIT=WORK,SPACE=(TRX, (100,50)},DCB=*_.FT02F00L1

//FT21F001 DD DSN=*.JOQINT.FT40F001, DISP={0OLD, DELETE}

//PT22F001 DD UNIT=WORK, SPACE=(TRK, (100,50}),DCB=* . FT02F00L

I R n T INPUT 18 GP. PERT. FLUX
//FT23F001 DD DSN=POCOB17.@GDYI3P,FT34G70V, DISP=5HR, LABEL=(, , , IN)

1i* emmemmmmmmmm

f/*FT23F001 DD UNIT—WORK SPACE={TRK, {100,50)},DCB=* FTQ2FQ01

Sl*-- -
//FT31F001 DD UNIT—WORK SPACE={TRK, {100, 50}),DCB=* . FT02F001

//FT32F001 DD UNIT=WORK, SPACE=(TRK, (100,50)),0CB=*,FTQZF001

//FTA1F001 DD UNIT=WORK, SPACE=(TRK, {100,50}),DCB=*.FT02F001

//FP42F001 DD UNIT=WORK, SPACE=(TRK, {100,50)),DCB=*.FTU2ZF001
;;ﬁ*****tt'i***ﬁi**it**i**t************i*****t*************************
/ /LSTPKY EXEC PGM=LSTPKY,COND=(4,LT)

//STEPLIB DD DSN=PQCQAA] ., INTERF.LOAD, DISP=SHR

/ F*P5YS DD SUBSYS={VPCS}

//SYSPRINT DD SYSOUT=+*,DCB=(RECFM=FBA, LRECL=137, BLKGIZE=19043)
//FTOSFO01 DD DUMMY

//FTD6F001 DD SYSOUT=*,DCB={RECFM=FBA, LRECL=137, BLKSIZE=19043)

I

JCL file [16]

00540000
Q0550000
00560000
00570000
00580000
00590000
00600000
00610000
00620000
00630015
00640035
00641015
00650000
00660000
0RETO000
00680000
00650000
00700000
00710011
00720011
00730009
00740009
00750009
00760009
00770009
00780009
00720000

LOPJCL.CNTL (GDI3PFDO)

PERKY, Doppler (by zone), ‘perturbation’

//PCCOB17P JOB (), PERKY,MSGCLASS=X, NOTIFY=POCOB1l7, MSGLEVEL=(2,0),

I CLASS=C, TIME=0015

r* DOPPLER PERTURBATION, I'ST ORDER, BY REGION

//JOINT EXEC PGM=JOQINT

//STEPLIB DD DSN=POCOH## .JOINT.LOAD, DESP=SHR, LABEL=(, ,, IN)

//*PSYS DD SUBSYS={VPCS)

//SYSPRINT DD SYSOUT=*,DCB=(RECFM=FBA, LRECL=137, BLKSIZE=19043}
//FTOSF001 DD SYSOUT=*,DCB={RECFM=FBA, LRECL=137, BLKSIZE=19043}
//FT04F001 DD SPACE=[TRK, {50,5)},UNIT=WORK

1> L INPUT PERKY DATA
//FTOSF00L DD DSM=POCOB17.QPEDID. DATA(PIJ3PFDO} DISP=SHR,LABEL=(,,,IN)
11>

17* B R e R R R R INFUT 18 GP PDS FILES
F/USERPDS DD DSN=POCOB17.@GDI3P18.FDSMICH, DISP=SHR, LABEL=(,, , IN}

/i ' DD DSN=POCOB17.@SDI3PLE . PDSMICD, DISP=SHR, LABEL={,, , IN}

//* _______________________

/f**********'***t**t*****ﬁti*i*t*i*****t**t******t*t********t*********

//FTOBF001 DD DISP={NEW, PASS, DELETE) , UNIT=WORK, *INFUT DATA *
SPACE=(TRK, (50, 5} ), DSN=&&INPUT, *FOR NEXT JOB STEP*
I DCB= (RECFM+FB, LRECL=80, BLKSIZE=6240) *BY CARD FORM *

j/*t***i**ii****ltl*t*utt**ﬁt**i****i**t********i*i*i**ﬁtﬁ’ii***i***wt

//FTO9FC01 DD DISP=(NEW, PASS, DELETE}, *CROSS SECTIONS *

00010027
00020028
00021021
00030015
00040022
00050000
00060000

- 00070000

00080000
00090015
00100028
Q0110015
00111015
00120030
00130030
00141015
00150000
00160000
00170000
00180000
00190000
00200000

/i SPACE=(TRK, (50,5} },UNIT=WORK, *FOR NEXT JOB STEP*

DSEN=&&EBMACRO *BY BINARY FORM *
e L T e
//FT10F001 DD DISP={NEW, PASS,DELETE) , UNIT=WORX, *CROSS SECTIONS *
I SPRCE=(TRK, (50,5} } , DSN=&&CCROSS, *FOR NEXT JOB STEP*

DCB= {RECFM=FB, LRECL=80, BLKSIZE=6240) *BY CARD} FORM *
/'[***vrt**'rtt**********t*********k******i*t!r«ii*tﬁtitti*i#***t*ta*****t
//FT30F001 DD DIsSP=(NEW, PASS,DELETE), *CROSS SECTIONS  *
Ir SPACE= (TR, (50,5} ), UNIT=WORX, *FOR NEXT JOB STEP*
/1 DSN=&&BMICRO *BY BINARY FORM *

'/lt****t****ttt******ﬁ*k****ﬂ*ii***itﬁtﬁtiii**itﬂ****************t****

//FT40F001 DD DISP=(NEW, PASS,DELETE),
SPACE=(TRK, (10, 5)),UNIT=WORK, *FOR NEXT JOB STEP*
/1 DEN=&&BDELAY *BY BINARY FCORM *

I,l‘t‘wi*Qt**i***iti*tt*i*tt*ii******t*t*************t****ﬂﬁ***t***i*tﬁtﬁ

/!FTSOFOOl DD $YSOUT=*,DCR=(RECFM=FBA, LRECL=137, ELKSIZE—19043)
/

*DELAYED NEUTRON *

//PERKY EXEC PGM=Y9607,CCND=(4,LT)

//STEPLIB DD DSN=POCOH##.PERKY.LOAD, DISP=SHR

//*PSYS B SUBSYS=({VPCS)

//SYSPRINT DD SYSOUT=*,DCB=(RECFM=FBA, LRECL=137, BLKSIZE=19043)
i* bbb bbb b b b bR
//FTO1F001 DD DSN—POCOBIT @GDI3P,FT34GLEN, DISP=SHR, LABEL={, , , IN}

/j* ______

//ET02F001 DD UNIT—WORK SPACE-(TRK {100,50)),DCB={BLKSIZE=18628)
//FT03F001 DD UNIT=WORK, SPACE={TRK, {100,50)),DCB=* FT02F001

//FT04FD01 DD UNIT=WORK, SPACE=(TRK, {100,50)),DCB=*,FT02F001

//FTOS5F001 DD DSN=*,JOINT.FT0BF001,DXSP={0LD, DELETE}

//FT06FD01 DD SYSOUP=*,DCB={RECFM=FBA, LRECL=137, BLKSIZE=19043}
//FTO8F0C1 DD DSN=*.JOINT.FTUSF001,DISP=(0LD, DELETE}

//FT10F001 DD UNIT=WORK, SPACE=(TRK, (100,50}),DCB=*.FT02ZF00L

//FT11F001 DD DSN=*_ JOINT.FT30F001,DISP=(0LD, DELETE)

//FT13F001 DD UNIT=WORK, SPACE=(TRK, (100,50}),DCB=* .FT02F001

//FT14F001 DD UNYIT=WORK, SPACE= (TRK, (100,50} ) ,DCB=* ,FT02F001

//FT15F001 DD UNIT=WORK, SPACE~ {TRK, (100,50})),DCB=*.FT02F001

//FT16F001 DD UNIT=WORK, SPACE={TRK, (100,50)),0CB=>,FT02F001

//FT17F001 DD UNIT=WORK, SPACE={TRK, {100,50)) ,DCB=*.FT02F001

//FT18F001 DD UNIT=WORK, SPACE=(TRK, (100,50)),DCB=* FT02F001

//FT19F001 DD UNIT=WORK, SPACE=(TRK, {(i00,50)),DCB=*_FT(02F001

//FT21F001 DD DSN=*,JOINT.FTAQF001,DISP={0LD, DELETE)}

J/FT22F001 DD UNIT=WORK, SPACE=(TRK, {100,50}},DCB=* . Fr02F001

Ir* B s INPUT 18 GP. UNPERT. FLUX
//FT23F001 DD DSN=POCOBL7.@GDI3AP.FT34G18N, bISP=SHR, LABEL={, , , IN)
//*’F‘I‘ZZ‘.FOOI DD UNIT=WORK, SPACE=(TRK, (100, 50}),DCB=*, FI‘02¥‘001

//* __________________________________ - — —_——
//FT31F001 DD UNIT=WORK, SPACE={TRK, {100,350)), DCB—' FT02F001

//FT32F001 DD UNIT=WORX, SPACE={TRK, {100,50)),DCB=*.FT02F001

//FT41F001 DD UNIT:WORK,SPACE:(TRK,(100,50)),DCB=*.FT02F001

//FT42F001 DD UNIT=WORK, SPACE= (TRK, {100,50}} ,BCB=* FT02F001
:::::***i**t**t***t*tﬂt‘*tti‘tt*t**ﬁ**********t*ﬁ******.f******'it*tti*i*t
//LSTPKY EXEC PGM=LSTPKY, COND=(4,LT)

//STEPLIB DD DSN=POCOAAL, INTERP,LOAD, DISP=SHR

//*PSYS DD SUBSYS=(VPCS)

//SYSPRINT DD SYSOUT=*, DCB= (RECFM=FBA, LRECL=137, BLKSIZE=12043)
//FTQSF001 DD DUMMY

//FTOGF001 DD SYSOUT=*, DCB=(RECFM=FEA, LRECL=137, BLKSIZE=13043}

Iz :

00210000
60220000
00230000

00240000

00250000
00260000
00270000
00280000
00290000
00300000
00310000
00320000
00330000
00340000
00350000
00360000
00370000
00380029
00400029
00410000
00420000

INPUT 18 GP FLUX D&A00430015

00440030
00450015
00460000
00470000
00480000
00490000
00500000
003510000
00520000
00530000
00540000
00550000
00560000
00570000
00580000
00590000
00600000
00610000
00620000
00630019
00640030
00641015
00650000
00660000
00670000
00680000
00690000
0G700000
00710011
00720011
00730002
0074000%
00750009
00760009
00770009
00780009
00790000

T00-86 0976NL ONd



JCL file 17
PERKY, Doppler (by nuclide),

//POCOB17P JOB (), PERKY,MSGCLASS=X, NOTIFY=POCOB17, MSGLEVEL={2,0),
CLASS=C, TIME=0015

17+ DOPPLER PERTURBATICN, 1'ST ORDER, BY ISOTORE - GROUP 1

//JCINT EAXEC PGM=JCINT

//8STEPLIB PD DSH=PCCOH#i#.JOINT,.LOAD, DISP=SHR, LABEL={,, , IN)

//*PSYS DD SUBSYS={VPCS}

//SYSPRINT DD SYSOUT=*, DCB= (RECFM=FBA, LRECL=137, BLKSIZE=13043}

//FTO6F001 DR SYSOUT=*,DCB= (RECFM=FBA, LRECL~137, BLKSIZE=~19043)

//FTOG4F001 DD SPACE=(TRK, (50,5}), UNIT=WORK

I +++tbdtd bbb bbbttt bbb INPUT PERKY DATA

//FTO5F001 DD} DSN=POCOB17.0PEDID.DATA{GDI3FFD1), DISP=SHR, LABEL={, ,, IN}

I

Tl B R E G ma e R R INPUT 18 GP PDS FILES
f/USERPDS DD DSN=POCOB17.@GDI3P18.PDSMICN, DISP=SHR, LABEL={, ,,IN)

1 DD DSN=POCOBi7.@GDI3P18.PDSMICD, DISP=SHR, LAREL={, , , IN}
//HICROPDS DD DSN=¥QCOB17.@GDI3P18 . FDSMICN, DISP=SHR, LABEL={, , , IN)

/! DD DSN=POCOB17.@GDI3Pi8. PDSMICD, DISP=SHR,LABEL={, , , IN)

//t -----------------------

//**i*ﬂtﬂtit****tkt*i*ﬂtt*t***l*t*t**t*******t*****i***tti****i*#*i*li
//FTO8F001 DD DISP=(NEW, PASS, DELETE) , UNIT=WORK, *INPUT DATA *

SPACE= (TRK, (50,5)) , DSN=&&INPUT, *FOR NEXT JOB STEP*
/" DCB= (RECFH=FB, LRECL=80, BLKSIZE=6240) *BY CARD FORM .
!/'******'ﬂi*****.'***‘kﬁ********i*****i****************#i****ﬂ*t'ﬂ**'
//FT0SF001 DD DISP=(NEW, PASS, DELETE}, *CROSS SECTIONS *
/" SPACE= (TR, [50,5) ), UNIT=WORK, *FOR NEXT JOB STEP*

DSN=&&BMACRO *BY BINARY FORM  *
f'f****t'rt"*t****tﬁt***ttﬁ*******t***********t*t*****************ttt*tt
//FT10F001 DD DISP= (NEW, PASS, DELETE) , UNIT=WORK, *CROSS SECTIONS *
i SPACEs (TRE, {50,5) ) , DSN=£&CCROSS, *FOR NEXT JOB STEP*
I DCB={RECFM=FB, LRECL=80, BLKSIZE=6240} *BY CARD FORM »
//****ﬂt*ti*****tit***i*i*************i*t***t*******************ttﬁ**t
//FT30F001 DD DISP= (MEW, PASS, DELETE}, *CROSS SECTIONS  *
r SPACE= (TRX, (50,5) ), UNIT=WORK, *FOR NEXT JOB STEP*
‘" DSN=R&BMICRO *BY BINARY FORM
//****ﬁ*i********i'***ﬁ'i********i**********f*****ﬁ******ﬁ****‘**'ﬁ*i'
//FT40F001 DD DISP=(NEW, PASS, DELETE}, *DELAYED NEUTRON *
i SPACE= (TRK, (10, 5)) , UNIP=HORK, *FOR NEXT JOB STEP*
/7 DSN=&&BDELAY *BY BINARY FORM *

JEE Rk ke Ak ek ko k h ek k ok k ke k ok ok hhkk ok k kA kA Ak ke kb kk kb kA d kA

//FT50F001 DD SYSQUT=*,DCB=(RECFM=FBA, LRECL=137, BLKSIZE=13043}

}ra- - e e e e e .
//PERKY EXEC PGM=Y5308,COND=(4, LT}

//STEPLIB DD DSN=POCOAAl.PERKYL.LOAD, DISP=SHR

//*PSYS DD SUBSYS=(VPCS)

//SYSPRINT DD SYSOUT=*,DCB=(RECFM=FBA, LRECL=137, BLKSIZE=19043}
IFA +++++++++H+HHH R
//FTO1F001 DDIr DEN=POCOB17.QGDI3P,.FT34G18N, DISP=8HR, LABEL={(, , , IN}
K2 2 U

//FTO2F001 DD UNET=WORK, SPACE=(TRX, (100,50} },PCB={BLKSIZE=18628}
//FTQ3F0C1 DD UNIT=WORK, SPACE={TRK, {100,50}},DCB=*_.FT02F001
//FTOAF0G1 DD UNIT=WORK, SPACE=(TRK, {100,50}},DCB=*.FT02F001
//FTOSF001 DD DSN=*.JOINT.FT08F001, BISP=(0LD, DELETE)

//FTO6F00Q1 DD SYSOUT=*, DCB={RECFM=FBA, LRECL=137, BLKSIZE=19043}

L OPJCL . CNTL(GDI3PFD1

‘perturbation’

00010029
00020032
00021023
00030015
00040022

00050000

00060000
00070000
00080000
00090015
00100033
00110015
00111015
00120033
00130033
00140033
00140133
00141015
00150000
00160000
00170000
00180000
00190000
00200000
00210000
00220000
00230000
00240000
00250000
00260000
00270000
00280000
00230000
00300000
00310000
00320000
00330000
00340000
00350000
00360000
00370000
00380000
00400024
00410000
00420000

INPUT 18 GP FLUX D&A0G0430015

00440033
00450015
00460000
00470000
00430000
00490000
00500000

//FTOBF0Q1 DD DSN=*,JOINT.FT09F001,DISP={0LD, DELETE)

//FT10F001 DD UNIT=WORK, SPACE=(TRK, {(100,59)),DCB=*_FTO2F}01
//FT11F001 DD} DSN=*.JOINT.FT30F001,DISP={O0LD, DELETE)

//FT13F001 DD UNIT=WORK, SPACE=({TRK, (100,50)),DCB=* ,FT02F001
//FT14r001 DD UNIT=WORK, SPACE=(TRK, (100,50} ),DCB=*.FT02F001
//FT15F001 DD UNIT=WORK, SPACE=(TRK, (100,50} ) ,DCB=* ,FT02F001
//FT16F001 DD UNIT=WORK, SPACE={TRK, (100,50}),DCB=*_FT02F001
//FT17r001 DD UNIT=WORK, SPACE={TRK, (100,50})),DCB=*.FT02F001
//FT18F001 DD UNIT=WORK, SPACE={TRK, (100,50}),DCB=*.FT02F001
//FT19F001 DD UNIT=WORK, SPACE=(TRK, (100,50}),DCB=*,FT02F001
//FT21F001 DD DSN=*.JOINT.FT40F001,DISP={0LD, DELETE)

//FT22F001 DD} UNIT=WORK, SPACE=(TRK, (100,50}),DCB=*,FT02F001

fi* L RS R e SR INPUT 18 GP. UNPERT. FLUX
//FT23F001 DD DSN=FOCOBl7.@GDI3P.FT34G18N,DISP=SHR, LABEL={,,,IN)
rr*

//FT31F00L DD UNITuWORK SPACE (TRK, (100,50} ),DCB=*.FT02F001
f/FP32F00L DD UNIT=WORK, SPACE=(TRK, (100,50} },DCB=* FTO2F}01
//FT41F00L DD UNIT=WORK, SPACE=(TRK, (100,50} ) ,DCB=*_.FT02F001
//FT42F001 DD UNIT-WORK, SPACE= (TRK, {130,50}),DCB=*.FTO2F101

JlRh Ak ke kd bk ki h kN ko kk kR kA d ok kkd kAR A dhdd A kdd rkdeok ko ok ok deok ko ek

//LSTPKY EXEC PGM=LSTPKY,COND={4,LT)

//STEPLIB DD DSN=POCQAA] .INTEXRF.LOAD, DISP=SHR

//*PSYS DD SUBSYS=(VECS)

//SYSPRINT DD SYSOUT=*,DCB=|RECFM=FB&, LRECL~137, BLKSIZE=19043}
//FT05F001 DD DUMMY

//FT06F001 DD SYSQOUT=*, DCB={RECFM=FBA&, LRECI,=137, BLKSIZE=19043}
I

JCL file [18]

00510000
00520000
00530000
00540000
00550000
00560000
00570000
00580000
00590000
00600000
00610000
00620000
00630036
00640033
00641015
00650000
00660000
00670000
00680000
00690000
00700000
00710011
00720011
00730009
00740009
00750009
00760009
00770009
00780009
00790000

.OPEDID.DATA (DUMPGDI1)

Read PDS (fission spectrum), ‘rod worth’

‘shutdown margin’

//BQCORLYX JOB (), MSGCLASS=X, MSGLEVEL={2, 0}, NOTIFY=POCOB17,
// CLASS=B, TIME=0005

//PDSDUMP EXEC FORTECLG, PARM.FORT='NOSCURCE'

//FORT.SYSIN DD *

SUBROUTINE PUTIDX (NMPDS,NMCELL, NMPROG, ITITLE, MAXG, IDS, IPL, MAXM,
+ MAXE, NMIC, NMICRO, NUCN, MMNUC, DENHOM, IDATE,
+ ENEND )

c

o4 THIS SUBROUTINE DOES I/0 OF ID DATA

C

c ARGUMENT LIST

c NMPDS (2) -—————— DATA SET NAME OF PDS FILE

c NMCELL{2) --——--—- REGION NAME

c NMPROG -——--————- PROCESSED PROGRAM NAME

C ITITLE(18) ----—~ TITLE DATA

c MAXG -——————————— NG, OF ENERGY GROUP

c ID8 ————————————— NQ. OF SINK GRCUP

C IPL =wwecanuuuwca HIGHEST ORDER OF LEGENDRE EXPANSION

or

00000010
00000011
00131000
00132028
00000100
00000200
00000300
00000400
00000500
00000600
00000700
00000800
00000900
00001000
00001100
00001200
00001300
00001400

T00-86 0976NL ONd



anNnaoaoconNonNaonn

[¢]
oy

10

20
30

40

50
60

61

NMICRO (WMIC) -~~- MATERIAL, CODE NAME (OUTFUT)
NUCN —=-—=——————— NUCLEAR NO.

NMNUC (MUCH) w==== MATERIAL CODE MAME (ALL)
DENHOM (NUCN) --~- HOMOGENIZED NO. DENSITY (ALL)
IDATE(2} PROCESSED DATE {CHARACTOR)

ENBND ====mm=———— ENERGY BOUNDARY

DIMENSION NMPDS(2},NMCELL (2}, ITITLE(18),NMICRO{1},NMNUC{1)
DIMEMSION DENHOM(1},IDATE(2)},MEMB(2}, TWORK (250),WORK (250)
DIMENSION DENHOM(1),IDATE(2),MEMB(2}, IWORK{500),WORK (500)
DIMENSION ENEND{1}

EQUIVALENCE {IWORK(1) ,WORK{1})

DATA MAXL /250/ (93/07/06)

DATA MAXL /500/

LENG = 27+NMIC+2*NUCN
IF {LENG.GT.MAXL) GO TO 7100
CALE, MAMSET {NMCELL, NMPRGG,NMRTC, NMIC, HMICRO, 1, MEMB)

RECORDING DATA SETUP

IWORK(1) = MAXG
IWORK(2) = IDS
IWORK(3) = IPL
IWORK(4) = MAXM
IWORK(5) = MAXI
IWORK(6) = NMIC
IWORK(7) = NUCN
CALL DATE (IWORK{8})
DO 10 1=1,18
TWORK(I+9} = ITITLE({I}
CONTINUE

IF{NMIC.LE.0) GO TO 30
DO 20 I=1,NMIC
IWORK{I+27) = NMICRO(I)
CONTINUE

CONTINUE

NW = 27 + NMIC

IF {NUCN.LE.0) GO TO 60
DG 40 I=1,NUCN
IWORK{I+NW) = NMNUC(I)
CONTINUE

NW = NW+NUCN

DO 50 I=1,RUCN

WORK (I+NW) =~ DENHOM(X)
CONTINUE

NW = NW+NUCN

CONTEINUE

DO 61 I=1,MAXG+1

NW = NW +1

WORK {NW)} = ENBND{I}
CONTINUE

CALYL PDSPUT (MMPDS, MEMB, IWORK, NW}
GO TO 9999

ENTRY GETIDX (MMPDS, NMCELL, NMPROG, ITITLE, MAXG, IDS, IPL, MAXM,
+ MAXT, NMIC, NMICRO, NUCN, NMNUC, DENHOM, IDATE,

TOTAL LENGTH OF MACROSCOPIC CROSS SECTION DATA 00001500
TOTAL LENGTH OF MICROSCOPIC CROSS SECTICN DATA 00001600
NO. OF MATERIAL WHITCH IS INCLUDED IN NMICRO

00001700
00001800
00001900
00002000
00002100
00002200
00002300
00002400
00002500
00002601
00002701
00002801
00002901
00003001
00003101
00003201
00003301
00003401
00003501
00003601
00003701
00003801
00003901
00004001
00004101
00004201
00004301
00004401
00004501
00004601
00004701
00004801
00004901
00005001
00005101
00005201
00005301
00005401
00005501
00005601
00005701
00005801

‘00005901

00006001
00006101
00006201
00006301
00006401
00006501
00006601
00006701
00006801
00006501
06007001
00007101
00007201
00007303

70

80
90

100

110
120

140

+ ENEND)

READ ID DATA FROM PDS FILE
NMIC = 1

CALL NAMSET (NMCELL,NMPROG,NMMIC,NMIC,NMICRO,1,MEMB)
CALL PDSLEN (NMPDS,MEMB,LENG)
IF {(LENG.LT.0} GO TO 7000
IF (LENG.GT.MAXL) GO TO 7100
CALL PDSGET (NMPDS,MEMB, IWORK, LENG)
MAYG = IWORK(1)

MAXGW = IWORK{1)

IDS = IWORK{2)

IPL = IWORK{3)

MAXM = IWORK({4)

MAXI = IWORK(5)

NMIC = IWORK(6)

MMICW = IWORK(6)

NUCN = IWORK(7}

NUCNW = IWORK(7)

IDATE (1) = IWORK{E)

IDATE (2} = IWORK{9)

Do 70 I=1,18

ITITLE{I} = IWORK(I+9}
CONTINUR

IF (NMICW.LE.O)} GO TO 90
DO 80 EI=1,NMICW

NMICRO{I} = IWORK{I+27)
CONTINUE

CONTINUE

IPOS = 27 + NMICW

IF (NUCNW.LE.0) GO TO 120
NW = 27+NMICW

DO 100 I=1,MNUCNW

NMNUC(I) = IWORK({I+NW)
CONTINUE

NW = NW+NUCNW

DO 110 I=1,MNUCHNW

DENHOM(I} = WORK(I+NW)
CONTINUE

IPOS = NW + NUCNW

CONTINUE

DO 140 I=1,MAXGW+1

ENEND{I) = WORK(I+IPOS)
CONTINUE

GO TO 9999

ENTRY FNDIDX (NMPDS, NMCELL, MMPROG, NLENG ,
* MAXG ,IDS ,IPL ,NMIC ,NUCN }

FIND ID DATA FROM EDS FILE
MAXG =
ips
IPL
NMIC
NUCN

CALL NAMSET {MMCELL,NMPROG,0 1,0

CALL PDSLEN (NMEDS,MEMB,NLENG}

IF (NLENG .LE. 0 ) GO TO 9999

CALL PDSGET (NMPDS,MEMB, IWORK, 7)

|
OO OoO0

+ 1, MEMB}

00007401
00007501
00007601
00007701
00007801
00007301
00008001
00008101
00008201
00003301
00008401
00008501
00008601
00008701
00008801
00008901
00009001
00g09icl
00009201
00009301
00005401
00008501
00005601
00005701
00009801
00009901
00010001
00010101
00010201
00010301
00010401
00010501
00010601
00010701
00010801
00010901
00011001
00011101
00011201
00011301
00011401
00011501
00011601
00011701
00011801
00011901
00012001
00012101
00012201
00012301
00012401
00012501
00012601
00012701
00012801
00012901
00013001
00013101
00013201

100-86 09¥V6NL ONd



— 00T —

c
7000

7010

c
7100

MAXG
1Ds
IPL

IWORK(1)
IWORK(2)
TWORK (3)
NMIC IWORK(6)
NUCN TWORK (7)
GO TO 9999

CONTINUE

WRITE (&,7010) MEMB
FORMAT ('Q*¥*** ERROR
STOP 100

CCNTINUE
WRITE (6,65) MAXL,LENG

85 FORMAT ('0O%*%*+* ERROR AREA SIZE IS TGO SMALL *¥*¥*!,

1
2

7, *,r20, ‘RESERVED BAREA IS *,I5,' WORDS',
/,' *,T20, 'REGUIRED AREA IS *,I5,' WORDS')
STOP 110

c
9999 CONTINUE

aonoaanaocoonaonoaoonen

[¥]
4y

CHihik

+

RETURN

END
SUBROUTINE PUTID (NMPDS, MMCELL, NMPROG, ITITLE, MAXG, IDZ, IPL, MAXM,

MAXT, NMIC, NMICRO, NUCN, NMNUC, DENHCM)

THIS SUBRCUTINE DOES I/0 OF ID DATA

ARGUMENT LIST

MMEDS (2) wumwavwn DATA SET NAME OF PDS FILE

NMCELL {2} —-----r REGICN NAME

NMPROG ~--=-====-= PRCCESSED PROGRAM NAME

ITITLE{18) --———-- TITLE DATA

MAXG wm=wememmme—- NO. OF ENERGY GROUP

o I NO. OF SINK GROUP

IPL —————mmmm———m HIGHEST ORDER OF LEGENDRE EXPANSION

MAXM ———mmm————m— TOTAL LENGYH OF MACROSCOPIC CROSS SECTION DATA
MBXT =-m-m-——me TOTAL LENGTH OF MICROSCOPIC CROSS SECTION DATA
NMIC —==snasecnn= NO. OF MATERIAL WHITCH I§ INCLUDED IN NMICRO
NMICRO (NMIC) ---- MATERIAL CODE NAME (OUTPUT)

NUCH =-=mmmmmm——— NUCLEAR NO.

MNUC (NUCH) wwwe MATERIAL, CODE NAME (ALL)

DENHOM (NUCN} ---- HOMOGENIZED NO. DENSITY (ALL)

IDATE (2} ---———--- PROCESSED DATE (CHARACTOR}

DIMENSION NMPDS(2),MMCELL{2),ITITLE(18} ,MMICRO{1l) ,NMNUC (1}
DIMEMSION DEMHOM{1l},IDATE{2),MEMB(2), IWORK {250} ,WCRK {250}
DIMENSICN DENHOM({1},IDATE({2),MEMB(2), IWORK(500),WORK (500}
EQUIVALENCE {IWORK{l),WORK(1))

DATA MAXL /250/ {93/07/06)

DATA MAXL /500/

LENG = 27+NMIC+2*NUCH
IF (LENG.GT.MAXL) GO TO 7100
CALL NAMSET (NMCELL, NMPROG,MMMIC,MMIC,MMICRO,1,MEMB}

RECORDING DATA SETUP

IWORK{1l} = MAXG
IWORK(2} = IDS
IWORK ({3} = JPL

MEMBER NAME "',ZAA,"'lDOES KOT EXIST'})

00013301
00013401
00013501
00013601
00013701
00013801
00013901
00014001
00014101
00014201
00014301
00014401
00014501
00014601
00014701
00014801
00014901
00015001
00015101
00015201
00015301
00015401
00000100
00000200
00000300
00000400
00000500
00000&00
00000700
00000800
00000900
00001000
00001100
00001200
00001300
00001400
00001500
00001600
00001700
00001800
00001900
00002000
00002100
00002200
00002300
00002401
00002501
00002601
00002701
00002801
00002901
00003001
00003101
00003201
00003301
00003402
00003501
00003601
00003701

10

20
30

40

50
60

70

80
90

TWORK (4) = MAXM
IWORK(5) = MAXI
IWORK(6) = NMIC
IWORK(7) = NUCN

CALL DATE (IWORK(8))

0o 10 I=1,18

IWCRK (I+9} = ITITLE(I}
CONTINUE

IF(NMIC.LE.0) GO TO 30
0O 20 I=1,NMIC

TWORK (I+27) = NMICRO{I)
CONTINUE

CONTINUE

MW = 27 + NMIC

IF (NUCN.LE.O} GO TO 60
DO 40 I=1,NUCN

TWORK (T+NW) = NMNUC(I)
CONTINUE

NW = NW+NUCHN

DO 50 I=1,NUCN
WORK{I+NW) = DENHOM(I)
CONTINUE

MW = NW+NUCN

CONTINUE

CALL EDSPUT (NMPDS,MEME, TWORK, NW)
GO TO 9999

ENTRY GETID (NMPDS,NMCELL,NMERCG, ITITLE,MAXG,IDS, IPL, MAXM,
+ MAXI,NMIC, NMICRO, NUCN, NMNUC, DENHOM, IDATE}

READ ID DATA FRCM FDS FILE
NMIC =1
CALL NAMSET (MMCELL,MMPROG, NMMIC,NMIC,NMICRO,1,MEMB)
CALL PDSLEN (NMFDS,MEMB,LENG)
IF {(LENG.LT.0)} GO TO 7000
IF (LENG.GT.MAXL) GO TO 7100
CALL. FDSGET (NMPDS,MEMB, TWORK, LENG)
MAXG = IWORK(1l}

IDS = IWORK(2}
IPL = IWORK(3)
MAXM = IWORK{4}

MAXI = IWORK({5}

NMIC = TWORK({G}

NMICW= IWORK({G}

NUCN = IWORK{T}

NUCNW = IWORK(7)
IDATE(1l) = IWORK(S)
IDATE(2) = IWORK(9)

DO 70 I=1,18

ITITLE(I) = IWORK({I+%)
CONTINUE

IF (NMICW,LE.Q) GO TO 90
DO 80 I=1,NMICW
NMICRO{I} = IWORK{I+27}
CONTINUE

CONTINUE

IF (NUCNW.LE.O0) GO TO 120
NW = 27+NMICW

DO 100 I=1,NUCNW

00003801
00003901
00004001
00004101
00004201
00004301
00004401
00004501
00004601
00004701
00004801
00004901
00005001
00005101
00005201
00005301
00005401
00005591
00005601
00005701
00005801
00005901
00006001
00006101
00006201
00006301
00006401
00006501
00006601
00006701
00006801
00006301
00007001
00007101
00007201
00007301
00007401
00007501
00007601
00007701
00007801
00007501
00008001
00008101
00008201
00008301
00003401
00008501
00008602
00008701
00008801
00008901
00009001
00009101
00009201
0009301
00003401
00009501
00009601
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NMNUC{I) = IWORK{I+NW)
100 CONTINUE

NW = NW+NUCNW

DO 110 I=1,NUCNW

DENHOM (1) = WORK {X+Nw)
110 CONTINUE
120 CONTINUE

GO TO 9999

Cc .
7000 CONTINUE
WRITE (6,7010} MEMB
7010 FORMAT ('OQ**%** ERROR
STOP 100

MEMBER NAME '*',2A4,''' DOES NOT EXIST")

c
7100 CONTINUE
WRITE {6,65) MAXL,LENG
65 FORMAT ('Q***** ERROR AREA SIZE IS TOO SMALL ****%',

1 /,* ',T20, 'RESERVED AREA IS *,I5,' WORDS',
/. ',T20, '"REQUIRED AREA IS *,I5,' WORDS')

STOP 110
a4
9999 CONTINUE

RETURN

END

SUBROUTINE NAMSET {NMCELL,NMPRCOG,MICCOD,NMIC, NMICRC, KACC, MEMB)
c
c THEIS SUBRCUTINE SETS MEMBER NAME OF FDS FILE -
c
C --- B3/08/11 --- ADDITION OF KACC=6 OPTICON FOR ZONE AVERAGED FLUX
C ~~-~ 83/08/11 ==~ BY T.MITSUMARI JAIS
c
c ARGUMENT LIST
C NMCELL ~-~- REGION NAME (6 CHARACTOR)
c NMPRCG ~ PROCESSED PROGRAM NAME {4 CHARACTCOR)
c MICCOD ---- NUCLEAR CODE NAME (CHARACTOR OR INTEGER)
c NMIC =wwwe= NO. OF NUCLEARR WHICH IS OUTFUTED TO PDS FILE
c NMICRO ---- NUCLEAR CODE NAME TABLE
c KA -~---- ACCESS CEDE =1 ; ID
c = 2 ; MACROSCOPIC CROSS SECTION
c = 3 ; MICROSCOPIC CROSS SECTION
[ = 4 ; BUCKLING
c = 5§ ; FISSICN SPECTRUM
c = § ; ZONE AVERAGED FLUX
c MEMB ---~-— MEMBER NAME OF PDS FILE
c

DIMENSION NMCELL(2) ,NMICRO (MMIC}
CH————- < 1 LINE UPDATE {93/05/17}
c* CHARACTER*4 MEMB(2)

CHARACTER*4 MEMB(2), NUM

C*----=< 2 LINES INSERT (93/05/17}
INTEGER*4 SPACE
DATA SPACE [ * o/

o)

INTEGER KODE(10,2}
1 / ‘*ESEL','TIMS',‘SLAR','PIGE', 'EXPA','ANIS', 'CITA',3*' !

2 lE I'IT l’ls I'IP I'IG I'IA' I,'C l,3*l /
PATA IDCOD, KBUCK, MACRO, KHI , LUXF
CH———~ < 1 LINE UFDATE - (93/05/17)

fald + /0 e L8 L 1,2 vy

00005701
00005801
00005901
00010001
00010101
00010201
00010301
00010401
00010501
00010601
00010701
00010801
00010901
00011001
00011101
00011201
00011301
00011401
00011501
00012601
00011701
00011801
00011901
00012001
00010000
00020000
00030000
00040000
00050000
00060000
00070000
00080000
00050000
00100000
00110000
00120000
00133000
00140000
00150000
00160000
00170000
00180000
00190000
00200000
00210000
00220000
00230001

- 00240001

00250001
00260001
00270001
00280001
00290000
00300000
00310000
00320000
00330000
00340001
00350001

+ /00 ','e@ L8888 ', 'd4 c,rzZ2
C¥mmm e < 6 LINES OMIT (93/05/17)
o+ INTEGER MICKOD(34)
S+ 1 /'i +,'2 1,3 4 U5 6 7 e,
C+ 2 '9 LA ','B LG D 'R LR G,
S+ 3 'H ' '3 R 'L oM N e v
C+ 4 'P L0 'W'R ‘'8 T 'u LV o'W )
C+ 5 X Y :
C
c
IF {KACC.LT.%L .OR. XACC.GT.6} GO TO 7000
[od
GO 70 (1100,1200,1300,1400,1500,1600) ,KACC
[
c MEMBER NAME FOR ID DATA
1100 CONTINUE
ID = IDCOD
GO TO 2000
c MEMBER NAME FOR MACRO DATA
1200 CONTINUE .
ID = MACRO
GO TO 2000
c MEMBER NAME FOR MICRO DATA
1300 CONTINUE
IF (NMIC .LE. 0 } GO TO 7100
Cr—— < 1 LINE OMIT  (93/05/17}
c* ID = MICKOD(1)
DO 1310 I=1,MMIC
IF (MICCOD.NE.NMICRO(I)) GO TO 1310
CF < 1 LINE OMIT & 2 LINES INSERT (93/05/17)
C+ ID = MICKOD(I)
WRITE(NOUM, * (2X,I2)*) I
IF ( NUM{3:3).EQ.' ' } NUM(3:3) = '0°'
READ(NUM, ' (2X,A2)'} ID
Cl‘
GO TO 1320
1310 CONTINUE
G0 TO 7100
1320 CONTINUE
GO TO 2000
c MEMBER NAME FOR BUCKLING DATA
1400 CONTINUE
D = KBUCK
GO TO 2000
[ MEMBER NAME FCR FISSION SPECTRUM DATA
1500 CONTINUE
ID = KHI
GO TO 2000

c MEMBER NAME FOR ZONE AVERAGED FLUX DATA
1600 CONTINUE
ID = LUXF

c
2000 CONTINUE

Dl = 10

DO 100 I=1,10

IF { KODE(I,1).NE.NMPROG } GO TO 100
Ipi =1I

G TO 200

00360001
00370001
00380001

00350001

00400001
00410001
00420001
00430001
00440000
Q0450000
00460000
Q0470000
00480000
00490600
00500000
00510000
00520000
Q0530000
00540000
60550000
00560000
00570000
00580000
00590000
00600000
00610001
00620001
00630000
00640000
00650001
00660001
00670001
00680001
00690001
00700001
00710000
00720000
007306000
00740000
00750000
00760000
00770000
00780000
00790000
00800000
00810000
00820000
00830000
00840000
00850000
00860000
00870000
00880000
00890000
00900000
00910000
00920000
00930000
00940000
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100 CONTINUE

C
200 CONTINUE

o MEMB{1) = NMCELL{1}

c* ENCODE (4,4000,MEMB(2)) NMCELL(2),KODE(ID1,2},1D
WRITE(MEMB(1), ' (A4}'}) NMCELL(1)
WRITE(MEMB(2),4000} NMCELL({2),KODE(IDL,2),ID
CALL NMCHEC (MEMEB)

C*-—~--< 1 LINE UPDATE {93/05/17)

C4000 FORMAT (AZ,2Al1)

4000 FORMAT (2A1,A2)

c

GO TO 9999
[of
c ERROR MESSAGE
7000 CONTINUE
WRITE (6,7010)
7010 FORMAT {'Q***** EFRROR IN NAMSET ACCESS CODE IS OUT OF RANGE')
GO TO 9993

c
7100 CONTINUE
WRITE (6,7110) MICCCD

00950000
00960000
00970000
00980000
00950000
010000C0
01010000
01020000
01030001
01040001
01050001
QL060000
01070000
01080000
041090000
01100000
01110000
01120000
01130000
01140000
01150000
01160000

7110 FORMAT {'0*** ERROR IN NAMSET SPECIFIED NUCLIDE IS NOT EXIST ', I5)01170000

c
9999 CONTINUE
RETURN
END
//LKED.OLDIM DD DSN=POCOH##.PROGSET.LOAD, DISP=SHR, LABEL=(, , , IN)
/ /LKED.SYSIN DD *
INCLUDE OLDLM{PDSDUMP}
ENTRY MAIN
NAME MAIN(R)
l*

Hmmm =

//GO.FTOGFO00L DD SYSOUT=+
flx— +—= + ——eds s —— e St Fmm +

//* PRINT OPTICN EXPLANATION

f/* 1 ~—- INDEX INFORMATION

//* 2 ——— MACRO CROSS SECTICN

/i* 3 --— MICRO CROSS SECTION

//* 4 === BUCKLING

//* 5 —--- PISSION SPECTRUM

//* 6 --- NEUTRON FLUX

Ii* —d— + + + + -t
//GO.USERPDS DD DSN=POCOB17.@GDI1P18,PDSMICN, LABEL={, , , IN},DISP=SHR
//GD.SYSIN DD *

INCCR /* MEMBER NAME IN PDS FILE

SLARCM /* PROCESSED PROGRAME NAME

5 /* PRINT OPTION (FISSION SPECTRUM)

OTCOR /* MEMBER NAME IN PDS FILE

SLAROM /* PROCESSED FROGRAME NAME

5 /* PRINT OPTION (MACRO CROSS SECTION)

i* /* CAN REPEAT SAME PROCESS

I

01180000
01150000
01200000
01210000
00133029
00134028
00135029
00136028
00137028
00138028
00000090
00000070
00000030
00000090
00000030
00000090
00000090
00000090
00000050
00000090
00000090
00000050
00000100

00000520
00000520

00000520
Q0000520

JCL, file [19] -OPJCL.CNTL (GDI1MY)

MOSES snapshot, ‘rod worth’

//POCOBL7T JOE (},MOSESV1,KOTIFY=POCOB17,

!/ MSGCLASS=X, MSGLEVEL= {1, 1}, CLASS=4, TIME=0030

L

/ /HMOSESV1 PROC MODULE=C7C01K, QUT='*',STEPDS='MOSES1SM.LOAD',

// MX=60,N5=1015,N1=100,

// N4=1,N7=103,N8=103,N9=%33,N10=933,N11=1015

/G0 EXEC PGM=&MODULE, PARM='FLIB{RUN77}'

//VPSYS DD SUBSYS=(VPCS)

//STEPLIB DD DISF=5HR,DSN=PCC3Al2.&STEFRS .

/ /PRINT DD SYSOUT=&0UT, DCB= (RECFM=FRA, LRECL=133, BLKSIZE=1330}

//FTG6F001 DD SYSOUT=&0UT, DCB= (RECFM=FBA, LRECL=133, BLKSIZE=1330}

//*FT06F001 DD DSN=POC3AAT.MRI.MCSESV1.L6 {SHUFFLTA} ,DISP=SHR,

fr LABEL={,,,IN)

//FEOTF001 DD DUMMY

//FT08F001 DD DUMMY

//*FTO8F00L DD DSN=POC3AAT.MRI.MOSESVE.CNTL{DEBUGTB) ,DISP=SHR,

11+ LABET={,, ,IN}

//FPE9F001 DD DUmmMy

//*FT69F001 DD DSN=POC3AAT7.MRI.MOSESV1.L69 (SHUFFLT1),DISP=SHR,

I LABEL=(,, , TN}

//FTO9F001 DD SYSQUT=40UT, DCB=* . FTO6F001

/ /FT$OFQ01 DD DUMMY

//FIP9F001 DD SYSOUT=ROUT, DCBR=* , FTO6FO01

//*

//FTATF001 DD DSN=&AEXPO, UNIT=SYSDA, SPACE=({TRK, (40, 10}) ,DISP={, PASS)
DCB= (RECFM=VBS, LRECL=X, BLKS]2E=2000, BUFNO=2)

//FT41F001 DD DSN=LAEXPR,UNIT=SYSDA, SPACE={TRK, {100,30)),DISP=(, BASS),
DCB=*.FT47F001

//FT4ASF001 DD DSN=SAEXER, UNIT=SYSDA, SPACE={TRK, {40,10)) ,DISP=(, PASS),

/ BCB=*.FT47F001

J//FT48F0G] DD DSN=&AGEAP, UNIT=SYSDA, SPACE={TRK, {40,10)) ,DISP=(, PASE],

i DCB=* . FT47F001

F/ETT2F00L DD DSN=LAEXPR, UNIT=SYSDA, SPACE={TRK, {40, 10)},DISP={,PASS},

I DCB=*.FT47F001

//FT73F00L DD DSN=&R6EXR,UNIT=SYSDA, SPACE={TRK, {40,10}},DISP={, FASS},

I DCB=*.FT47F001

*

//FT12F001 DD DSN=EWKFIL,UNIT=SYSDA, SPACE=(TRK, (5,5)},DISP={, PASS),

DCB={RECFM=VBS, LRECL=X, BLKSIZE=32760, BUFNO=1)

I* DCB= {RECFM=VBS, LRECL=32756, BLKSIZE=32760, BUFNO=1}

/r* DCB= {RECFM=VES, LRECL=13026, BLKSIZE=13030, BUFNO=1)
//FT13F001 DD DSN=&WKFLO,UNIT=SYSDA, SPACE=(TRK, (5,5)},DISP=(,PASS},
I DCB=* ,FT12F00L1

f*

//FT20F001 DD DSN=&LOADI, UNIT=SYSDA, SPACE=(TRK, (5,5)),DISP=(, PASS),
/i DCB=*,FT12F001

17

//FFLOF001 DD DSN=&INC66, UNIT=SYSDA, SPACE= {TRK, (40,30)},DISP={, PASS),
17 DCB=*, FT12F001

//FT11F001 DD DSN=&INC6EL,UNIT=SYSDA,SPACE={‘TRK, (40,30}),DISP={, PASS),
1/ ‘DCB=*. FT12F001

//FT25FG01 DD DSN=&IDEPZ,UNIT=SYSDA, SPACE=(TRK, {15, 35}),DISP={, PASS),
1/ DCB=*. FT12F001
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//FT26F001
/7
//FT2TEF001
/
//FT28F001
/7
//FT31F001
//FT32F001
Iy
//FT3ISF0O01
i/
//FT4QF00Q1
/
//FT42F001
//FT44F001
//FTASF001
/ /FT46FO0L
//FTS0F001
2
//FTS4F001
/ /F1S5F001
//FTS56F001
r/
{ /FTSTFO0L
1/
/ /FTS8F001
1/
/ /FTS9F001
/ /FTEOF00L
I7
//FTE1FO01
I
//FT16F001

//
//FT177001
/

oD
DD
DD
bD
oD
DD
op
oD
oD
oD
oD
DD
oo
DD
D
DD
DD
oD
juis)
oD
DD

oD

DEN=&KEFFC, INIT=SYSDA, SPACE= (TRK, {10,10)},DISP={, PASS},
=%  FPT12F001

DSN=&RPEAK, UNIT=SYSDA, SPACE= (TRK, {15,15)},DISP={(, PASS},

DCB=* . FT12FC01

DSN=&POFLU, UNIT=SYSDA, SPACE= (TRK, {20, 20) ) ,DISP={, PASS),

DCB=* .FT12F(01

DSN=&AJFLU, UNIT=SYSDA, SPACE= (TRK, {20, 20) } ,DISP={, PASS) ,

DCB=* .FT12FQ01

DSN=&FTFLY, UNIT=SYSDA, SPACE={TRK, (20,20) },DISP={, PASS),

DCB=*,FT12F001

DSN=&P13P0, UNIT=SYSDA, SPACE={TRK, {20,20) ) ,DISP=(, PASS),

DCB=* . FT12F001

DSN=&P6FLU, UNIT=5YSDA, SPACE={TRK, {20,20)},DI5P={, PASS),

DCB=* .FT12F001

DSN=&DLEAK, UNIT=SYSDA, SPACE={TRK, (10,10} },DISP={, PASS),

DCB=*.FT12F001

DSN=8AFLUX, UNIT=SYSDA, SPACE={TRK, {20,20)),DI$P={, PASS),

DCB=* . FT12F001

DSN=&APCHWR, UNIT=SYSDR, SPACE={TRK, {15,15)),DISP={, PASS),

DCB=*_.FT12F001

DSN=&P&FPOW, UNIT=5YSDA, SPACE= {TRK, (100,25} ) ,DISP=(, PASS},

DCB=* FT12FQ01 .

DSN=&AVTEM, UNIT=SYSDA, SPACE={TRK, {(20,20)},DISP={(, PASS},

DCB=* ,FT12F001

DSN=&TDEPN, UNIT=SYSDA, SPACE={TRK, (15, 15) } ,DISP={, PASS),

DCB=*.FT12F001

DSN=&FLUX, UNET=SYSDA, SPACE= (TRK, (20,20}),DISP=(,PASS),

DCB=* .FT12F001

DSN=&FTAU, UNIT=SYSDA, SPACE= (TRK, (20,20}),DISP=(,PASS]),

DCB=*,FT12F001

DSN=&SOQURC, UNIT=SYSDh, SPACE={TRK, {20,20}},DISP={, PASS),

DCB=* .FT12F001

DSN=&PTSAE, UNIT=SYSDA, SPACE={TRK, {20, 20)},DISP={, PASS},

LCB=*, FT12F001

DSN=&DLEK1, UNIT=SYSDA, SPACE={TRK, {20, 20)},DISP={, PASS},

DCB=* , FT12F001

DEN=&FTFLX, UNIT=5YSDA, SPACE={TRK, {20, 20) } ,DISP={, PASS),

DCB=* .FT12F001

DSN=&PEHTH, UNIT=SYSDh, SPACE= (TRK, {20,20)},DISP={, PASS),

DCB=* .FT12F(Q01

DSN=&HIST1, UNIT=SYSDA, SPACE=(TRK, {5,5) },DISP={(, PASS)},

DCB=* ,FT12F001

DSN=&HIST2, UNIT=SYSDA, SPACE= (TRK, {5, 5) } ,DISP=(, PASS},

DCBu* ,FT12F001

//PLOTLOG DD DUMMY
//GDFILE DD DUMMY

//*PLOTLOG
/ {*GDFILE
[/ *PLOTERM

oD
DD
oo

//* SCALE=0D.7

/7%=

SYSOUT=60UTF, DCB=* , FT0SF001
SYSOUT=&0UT, DCB=* . FT06F001
*

//FTOLF001
/{FTO2F001
//FT14F001
//FT15F001
//FTO4F00L
//FT18F001
//FT19F001
//FT33F001

DD
DD
DD
DD
oD
DD
oD
DD

UNIT=ZYSDA, SPACE= {TRK, (&N1,2)),DCB=* .FT12F001
UNITP=5YSDA, SPACE= (TRK, {&MN5,1)},DCB=* . FT01F001
UNIT=SYSDA, SPACE={TRK, {&N4)) ,DCB=*.FPOIF00L
UNIT=SYSDA, SPACE= (TRK, (&N7)) ,DCB=*.FT01F001
UNIT=S5YSDA, SPACE=(TRK, (&N8)) ,BCR=*, FT15F001
UNIT=SYSDA, SPACE=(TRK, (&NS, 1)), DCB=* FI0IF001
UNIT=SYSDA, SPACE=(TRK, (&N%)) ,DCB=*.FTOLFO0Ll
UNIT=SYSDA, SPACE={TRK, (&N10)},DCB=*.FT01F001

//FT34F001 TD UNIT=SYSDA, SPACE=(TRK, (&N8,1)),DCB=* ,FI01F001
//FT35FQ01 DD UNIT=SYSDA, SPACE= (TRK, (&N1,2)),DCB=*_FT01F001
//FT36F001 DD UNIT=SYSDA, SPACE=(TRK, (&N11)),DCB=* ,FT01F001
//FT37F001 LD UNIT=SYSDA, SPACE=(TRK, (&N1, 2)),DCB=*.FT01FQ0L
//FT38F00)1 DD UNIT=SYSDA,SPACE= (TRK, (&NS,1) )} ,DCB=* . FT01F001
//FTA3F001 DD UNIT=SYSDA, SPACE= (TRK, (&NS,1)),DCB=* _FTO1F001
//FI51F001 DD UNIT=SYSDA, SPACE= (TRK, (ENS,1)),DCBs*.FTO1F(01
//FT52F001 LD UNIT=SYSDAh, SPACE={TRK, (&N1,2)),DCB=* FI01F001L
//FT62F001 DD UNIT=SYSDA, SPACE= (TRK, (&NS,1)),DCB=*_ FT01F(01
//FT63F)01 DD UNIT=SYSDA, SPACE=({TRK, (kNS, 1)) ,DCE=*_FTQ1F001
{/*-—— INTERFACE FILE

J/FTT4F001 DD UNIT=SYSDA, SPACE= (TRK, (&N1, 519X) }, DCB=*.FTO01F001
//FT75F001 DD UNIT=SYSDA, SPACE={TRK, (&N1,&NX}}, PCB=".FTOIF001
//FTT6F001 DD UNIT=SYSDA, SPACE=(TRK, (&N1,&NX)),DCB=*.FTO1F001
J/FTT77001 DD UNIT=SYSDA, SPACE=({TRK, (&N1, &NX}),DCB=*.FT01F001
//FT79F001 DD UNIT=S5YSDA, SPACE= (TRK, (EN1, &NX}), DCB=*.FT01F001
//FT82FQ01 DD UNIT=SYSDA, SPACE=(TRK, (&N1, &MNX) ), DCE=*.FTO1F001
’ PEND

i

/f EXEC MOSESV1,

// N1=100,N2=6526,N3=10,N4=1,N5=2877 ,N6=10,

// WI=103,N8=103,N%=%33,N10=933,N11=1015,N12=1,N13=1,N14=1,

// N15=10,N16=6526,NX=60,N5=1015

//PLOTLOG DD DUMMY

//GDFILE DD SYSCUT=R

//PLOTPRM DD *

SCALE=0.7

'fi'

//FT03F001 0D DISP=SHR,DSN=POCOB17.0BHZHBCT . MIC7GI3, LABEL=(,,, IN}

//PTOSF001 DD DISP=SHR,LABEL=(,,,IN),

1 DSN=POCOB17 . OFMOSD . DATA {GDI1DY}

/7

JCL file [20] LOPJCL.CNTL(GDTI1XSLA)

SLAROM, ‘shutdown margin‘’

//POCOBL7X JOB ({),'PTSLAROM',MSGCLASS=X,NOTIFY=POCOB17,MSGLEVEL={2,0}, 00010042

// CLASS=B, TIME=0005 00020001
//**************t*************t* 00030000
P kel SLAROM *+%*  FOR PERTURBATION, INC.DOPP.-DENSITY 00040029
//**t\i'lnl\k***iti*tt***i*i*****i** 00050000
//DATAP  EXEC PGM=DATAP 00060032
//STEPLIE DD DSN=POCOH##.DATAP, LOAD, DISP=SHR, LABEL=(, , , IN) 00070032
//FTOEF001 DD SYSOUT=* 00080014
1% bbb bbb bbbk bbb bbbk INPUT SLAROM N.D. {(FUEL*3) 00110021
//PTOSFO0L1 DD DSN=POCOB17.0PDEND. DATA {GDI1RIEC) , DISP=SHR, 00120045
ii* - 00121002
I LABEL=(, , , IN} 00130000
//FTO9FQ0L DD UNIT=SYSDA, DSN=&RINPUT, DISP=(, PASS), SPACE=(CYL, (1,1)} 00131014
'I/***t'i**********************t******t**t***ti**************tt*i***ti’**oolqoooﬂ
/G0 EXEC PCM=SLAROM 00160033
//STEPLIB DD DSN=POCOEAL.SLARCM.NEDAC.LOAD, DISP=SHR 00180033
= { INFUT PDS )--——- - - - --00190000
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//BDSIN
[
/ /PDSOUT
[EA
1
11>

/7*

//FTO1F00L

/{FT02F001
//FTO3F001
//FTO4F001
//FTO5F001
//FTQ6F001
/ /FTOEFQ02
//FTOTFO0L
/*

/ FFT08F001
S

//FTO9F001
//FT10F001
//FT11F001
//FT12F001
/ /FTL3FO0L
//FT15FO0L
//FTZ0F00L
//FT21F001
//FT22F001
//FT25F001
//FT26F001
//FT30F001
//FTA0F001
//FT41F001
//FT42F001
//FT43F001
//FT55F001
/ /FT56F001
/ /FTS9F00L
/ /FT6OFQ0L
//FT70F00L
//FTI2F001
//FT7IF001
F/FTTIFOO]
//FTBOF001
//FT90F001
//FT36F001
//FT99F001
//SYSIN

I/

oD

LD

jrin)

oD
DD
DD
DD
DD
DD
318]

DD

op
DD
LD
CD
LD
oD
oD
oD
D
oD
DD
DD
pD
oD
oD
jus]
oD
i)
DD
jais)
op
oo
oD
oo
huis)
Dp
pD
DD
bD

DUMMY
R e Rt ] QUTPUT 70 GROUP PDS
DSN=POCOR17,RGDI1P.PDS7CG, DISP=SHR

DISP= (NEW, CATLG} , UNIT=DASD,
DCB= (RECFM=FB, BLKSIZE=4000, LRECL=4, DSORG=PO} ,
SPACE={CY¥L, (10,20, 50) ,RLSE)
UNIT=SYSDA, SPACE={CYL, {10,5)),
DCB= {RECFM=VSB, LRECL=32756, BLKSIZE=32760)
UNEIT=5YSDA, SPACE= (CYL, {5,5)},DCB=* . FTO1F0O01
UNIT=SYSDA, SPACE= (CYL, (10,5}) ,DCB=*.FT0LF001
UNIT=SYSDA, SPACE= (CYL, (5,5) ) ,DCB=*.FT01F001
DDMAME=SYSIN
SYS0UT=*, DCB= (RECFM=FB, LREC[,=137, BLKSIZE=1370)
SYSOUT=*, DCB= (RECFM=FB, LRECL=137 , BLKSIZE=1370)
DUMMY

B R S i
DSN=POCOR## . JFS3J3 . Y9406, DISP=SHR, LABEL=(, , , IN})
UNIT=SYSDA, SPACE=(CYL, {10,10)),DCB=*,FT01lF001
UNIT=SYSDA, SPACE={CYL, {10,5)}),DCB=*,FT01F001
UNIT=SYSDA, SPACE=(CYL, (5,5} ) ,DCB=* . FTOLF001
UNIT=SYSDA, SPACE={C¥L, (5,5}),DCB=*.FTO1F001
DUMMY
UNIT=SYSDA, SPACE={CY¥L, {10,5) },DCB=*.FT01F001
UNIT=SYSDA, SPACE={CYL, (5,5)) ,DCB=*.FTO1F001
UNIT=SYSDA, SPACE={CYL, {5,5)) ,DCB=* . FF01F001
UNIT=SYSDA, SPACE= (CYL, {5,5)},DCB=*.FT01F001
UNIT=SYSDA, SPACE= (CYL, {5, 5)},DCB=* .FTO1F(01
UNIT=SYSDA, SPACE=(CYL, (5,5) } ,DCB=* .FTO1F001
DUMMAY
SYSOUT=*
UNIT=5YSD&, SPACE= (CYL, (5,5)),DCB=* _FTO1F001
UNIT=SYSDA, SPACE= {CYL, (5,5)),DCB=*.FT01F001
UNIT=5YSDA, SPACE=(CYL, {5,5)) ,DCB=*  FTOLF00L
UNIT=SYSDA, SPACE= (CYL, {5,5}) ,DCB=*,FTQ1lF00L
UNIT=SYSDA, SPACE=(CY¥L, (5,5} ),DCB=*.FTO1¥001
UNI'T=SYSDA, SPACE={CYL, (5,5} ) ,DCB=* ,FIQLF001
SYSOUT=*
UNIT=SYSDA, SPACE={CYL, {5,5}) ,DCB=*.FTOiF001
UNIT=SYSDA, SPACE= {CYL, (5,5)) ,DCB=* ,FT01F001
UNIT=SYSDA, SPACE={CYL, {5,5)) ,DCB=* . FTQ1FQ0L
UNIT=SYSDA, SPACE= (CYL, {5,5)) ,DCB=* _FT01F001
UNIT=SYSDA, SPACE= (CYL, {5,5)},DCB=* .FT01F001
UNIT=SYSDA, SPACE= (CYL, (5,5)},DCB=* .FT01F001
UNIT=SYSDA, SPACE=(CYL, (5,5))},DCB=* . FTO1F001
UNIT=SYSDA, SPACE=(CYL, (5,5) } ,DCB=* .FT01F001
DSNu&&INFUT, DISP=(OLD, DELETE)

00200000
00210021
00220046
00221021
00230045
00240046
00250046
00270000
00280015
00290000
00300000
00310000
06330014
00350014
00371014
00380000

INFUT REF. 70 GROUP MICRO003%0002

00420010
00430002
00440014
00450000
00466000
00470000
00471014
00480000
00490000
00500000
00510000
00520000
00530000
00540000
00550000
00560000
00570000
00580000
00550000
00600000
00610000
00620014
00630000
00640000
00650000
00660000
00670000
00680000
00690000
00700000
00730015
02410000

JCL file [21] LOPIJCL.CNTL{GDI1X70N)

CITATION, noxrmal, 70 groups, ‘shutdown margin’

//POCOB17X JOB (), 'NEMC7GOR',MSGCLASS=X, NOTIFY=POCOR17, MSGLEVEL=(2, 0}, ‘00010042
// CLASS=B, TIME=000Q5 00020003

JEEERE R ARk kkkk ko h ARk A AR Ak k kbR ARk R Rk kAR AR X d N hdn /00770000

1 JOINT ---»> CITATION */ /00790000

J ARk ke Ak ok ko ko kb ARk ARk R AN AR EINNE IRk I Rk Ak ko kR vk wx £ /Q0B10000

//JOINT1 EXEC PGM=JOINTX 00550032
//STEPFLIB DD DSN=PCCOEAL.JOINT.LOAD,DISP=SHR 00960032
//SYSPRINT LD S¥YSCUT=* 00970000
/i B T e INPUT 70GP. MICKMAC. 00971015
//USERPDS DBD DSN=POC(B17.8GDI1P.PDS70G, DISP=SHR 00980044
i -- 00981015
//FT04F001 DD UNIT=WORK, SPACE={TRK, {100,10}), 00991031
/i DISP=(, PASS) ,DCB= (RECFM=FB, LRECL=80, BLKSIZE=3200, BUFNC=1) 01000031
17* +++++++++HHHH e+ TNPUT CIT.DATA 70GP/D&A 01010019
//FT0SF001 DD DSN=POCOB17.0PCITD. DATA(PFC3NTOX) DISF=SHR, 01011038
> 01012002
I LABEL~{, ,.IN) 01020000
//FTG6F001 DD SYSQUT=* 01030031
//*FPOBF001l DD DSN=&&LIST4,DISP={NEW, PASS}, 01031031
i17* SPACE= (CYL, {10,3)), 01040031
1 DCB= (RECFM=FBA, LRECL,=137, BLKSIZE=3425} , UNIT=WORK 01050031
//FT08F001 DD DISP=(NEW, PASS,DELETE) ,UNIT=S¥5DA, 01060000

SPACE=(TRK, {10,10)}}, 01070000
Iy DCB= (RECFM=FB, LRECL=80, BLK$I12E=3120) 01080000
//FT09F001 DD DISP=({NEW, PASS,DELETE}, UNIT=SYSDA, 01090000
r/ SPRCE=(TRK, (10,10)) 01100000
//FTL0F001 DD DISP={NEW, PASS, DELETE), UNIT=S5YSDA, 01110000
Ir SPACE={TRK, (10,10)), 01120000
%) DCB= (RECFM=FB, LRECL=80, BLKSIZE=3120} 01130000
//FT20F001 DD DUMMY 01140000
//FTS50F001 DD SYSQUT=* 01150000

e 01160000
F/*LOUT4  EXEC COMPACT,PARM='TYPE2,CC=NG' 01170031
//*UTYIN DD DSN=&&LIST4,DISP= (OLD, DELETE} 01180031
T { CITATION )-—-————————smmmmrmmmmmmmm oo oo 01190000

//CITATION EXEC PGM=CITATION,COND={4,LT} 01200000
//STEPLIB DD DSN=POC3Al2.CITFBR.LOAD,DISP=SHR 01210000
//SYSPRINT DD SYSOUT=* 01220000
//FTO1FG01 DD UNIT=SYSDA, SPACE=(CYL, (1,2)), 01230000
I DCB= (RECFM=VSB, LRECL=4092, BLKSIZE=4096) 01240000
//FT02F001 DD UNIT=SYSDA, SPACE= (CYL, (1,2)),DCB=*.FTO1F001 01250000
//FT03F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)),DCB=*,FT01F001 01260000
//FT04FP001 DD UNIT=SYSDA, SPACE=(CYL, (1,2)}),DCB=*,FT01F001 01270000
//FTO5F001 DD DSNw=*.JOINTL.FT08FQ01, DISP={OLD, DELETE) 01280000
//FTO6FD01 DD SYSQUT=* 01290000
//*——-{ QUTBUT ZONE AVERAGED FLUX & AXTAL BUCKLING )------------ *hx 01300000
//FTO7F00L DD DSN=&&CIT, DISP=(NEW, PASS), UNIT=WORK, 01310000
/! SPACE=(TRK, {2,1) ,RLSE}, 01320000
I DCB= (RECFM=FB, LRECL=80, BLKSIZE=3200} 01330000
//FT0BF001 DD UNIT=SYSDA, SPACE={CYL, (1,2}}, 01340000
1 DCB= {RECFM=VSB, LRECL=4092, BLKSIZE-4096) 01350000
//*-—-( OUTPUT FLUX MAP }- ok 01360000
//FTO9F001 DD UNIT=SYSDA,SPACE= (CYL, {8, B)} DCB=*, FTOlFUDl 01370000
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f/FT10F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2}),DCB=*.FT01F001 01380000
//FT11F001 DD UNIT=SYSDA, SPACE=(TRK, {50,5)),DCB=*.FT01F001 01390000
[/FT12F001 DD UNIT=SYSDA, SPACE—(TRK (50 5)),DCB=* ,FT01F001 01400000
f/*=——{( RESTART FILE ) -—-————m— e e e e e e e L 01410000
//FT13F001 DD UNIT=SYSDA, SPACE:(TRK (50 5)),DCB=*.FT01F001 01420000
//FT14F001 DD UNIT=SYSDA, SPACE=(TRK, {(50,5)),DCB=*,FT01F001 01430000
//FT15F001 PD UNIT=SYSDA,SPACE=(CYL, (2,5)),DCB=* FT01F001 01440000
//FT16F001 DD UNIT=SYSDA, SPACE=(TRK, {50,5)),DCB=*.FT01F001 01450000
//FT17F001 DD UNIT=SYSDA, SPACE=(TRK, (50,5)),DCB=*.FT01F001 01460000
//FT18F001 DD UNIT=SYSDA, SPACE=|TRK, {50,5)),DCB=*.FT01F001 01470000
//FT19F001 PD UNIT=SYSDA, SPACE=(CYL, (8,8)),DCB=*.FT01F001 01480000
//FT20F001 PD UNIT=SYSDA, SPACE=I(CYL, (1,2}),RCB=* ,FTQ1F001 01490000
//FT21F001 DD UNIT=SYSDA, SPACE=(CYL, (1,2})),DCB=*.FT01F001 01500000
//FT22F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10)),DCB=* .FT01F001 01510000
//FT23F001 PD UNIT=SYSDA, SPACE=|{CYL, {1,2})),DCB=*.FT01F001 01520000
//FT24F001 DD UNIP=SYSDA, SPACE={CYL, (1,2)),DCB=*.FT01F001 01530000
//FT25F001 DD UNIT=SYSDA, SPACE=|CYL, {1,2)),DCB=*.FT{1F001 01540000
//FPT26F001 DD UNIT=SYSDA, SPACE=(TRK, {10,10}},DCB=* FTOLF00L 01550000
//FT27F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)),DCB=*.FT01F001 01560000
//FT28F001 DD UNIT=SYSDA, SPACE={TRK, (10,10}},DCB=* ,FT01F001 01570000
//FT29F001 DD UNIT=SYSDA, SPACE={CYL, {1,2)),DCB=*.FT01F001 01580000
//FT30F001 DD UNIT=SYSDA, SPACE={CYL, {1,2)),DCB=*.FT01F001 01590000
//*-——{ MACRO CROSS SECTIONS }---- ~~~=01600000
//FT31F001 DD DSN=*.JOINT1.FTO9F001,DISP={0LD,DELETE) 01610000
//FT32F001 DD UNIT=SYSDA,SPACE={TRK, {10,10)},DCB=*.FT01F001 01620000
//FT33F001 DD UNIT=SYSDA, SPACE={TRK, {10,10)},DCB=*.FT01F001 01630000
FAd +++++++++++++3+4+4+3+4++ QUTPUT 70 GP FLUX DIR&ADT. 01640019
//FT34F001 DD UNIT=SYSDA,SPACE={CYL, {8,8)) ,DCB=*.FT01F001 01650026
//*FT34FD0L DD DSN=PQCOBL17.QLCM4P . FT34G70N, DISP= (NEW, CATLG) , 01650126
/r* 01651019
H* UNIT=DASD, SPACE= (TRK, {5, 5}, RLSE} , DCB=*.FT01F001 01652030
//FTS1F001 DD SYSOUT=* 01660031
//*PT51F001 DD DSN=£ELISTS, DISP=(NEW, PASS), 01661031
1> SPACE=(CYL, {10,3}}, 01670031
e DCB= (RECFM=FBA, LRECL=137, BLKSIZE=34253) , UNIT=WORK 01680031
1+ 01690000
/ / *LOUTS EXEC COMPACT, PARM='TYPEZ2, CC=YES" 01700031
//*UTYIN DD DSN=&&LISTS,RISP={OLD, DELETE) 01710031
A { JOINT.MIC )- B 01720000
/ fJOINT2 EXEC PGM=JOINTX 01750032
//STEPLIB DD DSN=POCOEA]l.JOINT.LOAD, DISP=SHR,LABEL={,,, IN} 01760033
//SYSPRINT DD SYSOUT=* 01770000

1i* ++++HEtt b OUTPgT 70 GROUP FLUX0L780002

//USERPDS DD DSN=POCOBl7.BGDI1P70.FLUXN, DISP={NEW, CATLG) , UNIT=DASD, 01781044
Y mmemee———— 01782002
// DCB= (RECFM=FB, LRECL=4, BLKSIZE=4000)} , 061790000
1/ SPACE={TRK, (5,1,3),RLSE) 01800000
//FTOLFQQ1 DD DSN=&&CIT,DISP=(OLD,DELETE) 01810000
//FTO4F001 DD UNIT=SYSDA, SPACE={(TRK, (10,2)} 01820000
17* +tttd bbb INPUT FLUX EDIT CCNTROLO1830002
NFTOSFOOI DD DSN=FOCOB17.0PEDID,DATA{PFC3FX),DISP=SHR 01831038
f* e 01832002
//FTOSF001 DD SYSQUT=* 01840000
//FT90S001 DD SYSQUT=* . 01850000
e e ( JOINT.MIC }-—-—-———- -- - 01870000
//TOINT3 EXEC PGM=JOINTX 01500032
//STEPLIB DD DSN=PGCOEAL.JOINT.LOAD, DISP=SHR, LABEL={, , , &I} 01910032
//SYSPRINT DD SYSQUT=* 01520000

Ir* EE R et INPUT 70GP. PDS (MIC&MAC) 01921015

//PDSIN bED DSN—POCDB].'T @GDI1P. PDS70G, DISP=SHR 01930044
A mmmmmmmm e 01931015
1+ [P IR TR S s QUTEUT 18GP, PDS MIC&MAC01940018
/ / PDSOUT DD DSN=POCOB17.@GDI1P18.PDSMICN, -01960044
4 rerecssosescssse—ee——— 01961002
/7 UNIT=DASD, DCB= {RECFM=FB, LRECL=4, BLKSIZ2E=4000) , DISP= (NEW, CATLG}, 01970000
1 SPACE={TRK, (7,1,30)) 01980021
f/r* B R e OUTPUT 70 GROUP FLUX01990002
//USERPDS DD DSN=POCOB17.@GDI1P7(.FLUXN, DISP=SHR 02000044
F b 02001002
//FRQ4F00L1 DD UNIT=SYSDA, SPACE=(TRK, (10,2}) 02010000
P ++t+dtt bttt bbbt b+ +4 44+ INPUT CONDENSATION CONTROLC2020002
//FP05F001 DD DSN=POCOB17.0PEDID.DATA{PFC3C18X),DISP=SHR, 02021038
Ji*x esecsccceeua. -_— 02022002
I/ LABEL={(,, , IN} 02030000
//FTO6F001 DD SYSQUT=* 02040000
//FT308001 DD SYSQUT=* 02050000
T { JOINT } - - --02060025
//MICRO EXEC PERI=JOINTX 02070032
//STEPLIR DD DSN=PCCOEAl.JOINT.LOAD,DISP=5SHR, LABEL={, ,, IN) 02080032
/ /SYSPRINT DD SYSQUT=*, 02090025
I DCB= (RECFM=FBA, LRECL=137, BLKSIZE=19043) 02100025
1 B L OUTPUT 7 GP. MICRO {PDS)02110025
//USERPDS DD DSN=POCOB17.@GDI1P18.PDSMICN, DISP=SHR 02120044
fF* mmm e 02130025
//FPT04F001 DD UNIT=SYSDA, SPACE={TRK, (10,2}), 02140025

DISP=(, PASS) , DCB={RECFM=FB, LRECL=80, BLKSIZE=3200(, BUFNO=1) 02150025
Ir* B e nE e e S S et INPUT MICRO EDIT CONTROL02160025
//FTOSFC01 DD DSN=POCOBL7.0PEDID.DATA (PFC3MX) ,DISP=SHR 02170038
L e et - 02180025
//FTO06F001 DD SYSQUT=* 02190031
/ /*FT06F001 DD DSN=&&LLISTE, DISP={NEW, PASS), 02191031
[ SPACE=(CYL, (i0,3})), 02200031
1r* DCB= (RECFM=FBA, LRECL=137, BLKSIZE=3425} , UNIT=WORK 02210031
/ /FT08F001 DD DISP=(NEW, PASS,DELETE) , UNIT=SYSDA, 02220025
1/ SPACE={TRK, (10,10}), 02230025
r/ DCB= {RECFM=FB, LRECL=80, BLKSIZE=3120) 02240025
1/* +htb bt bttt OUTBUT 7 GP. MICRO (SLAROM)O02250025
//FP09FP001 DD DSN=POCOB17.8GDI1P18.MICRON, DISP={NEW,CATLG),UNIT=SYSDA, 02260044
fi*  eemeeccceccacecee—- 02270025
1 SPACE={TRK, {10,5) ,RLSE), 02280025
Iz - DCB={RECFM=VBS, LRECL=X, BLKSTZE=26793) 02290025
//FT10F001 DD DISP=(NEW, PASS,DELETE}, UNIT=SYSDA, 2300025

SPACE=~{TRK, {10,10}), 02310025
/i DCB={RECFM=FB, LRECL=80, BLKSIZE=3120} 062320025
//FT20F001 DD DUMMY 02330025
//FTS0F00L DD SYSOUT=*, 02340025
/I DCB= (RECFM=FBA, LRECL=137, BLKSIZE=19043) 02350025
Fi* . 02360025
7/ *LOUTE EXEC CCMPACT, PARM='TYPEZ2, CC=NO* 02370031
//*UTYIN DD DSN=&&LIST6,DISP=(CLD, DELETE) 02380031
£ . 02410000
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JCL file [22
CITATION, Doppler,

LOPJCL.CNTL{GDI1X70D
70 groups,

//BOCOBL7X JOB ()}, 'NEMC7GOR', MSGCLASS=X, NOTIFY=PCCOBl7,MSGLEVEL~ (2,0}, 00010039
// CEASS=B, TIME=(0005 00020001

/’ti************it*t********t*t*******************t***********'k******//oo??oooo

[ JOINT ---» CITATION *//700790000

/fi***ti&*******i*&**tt**iQiﬁ**t****i**tﬂt*****ﬁ***********t***t*****t/’oosluooo

//JOINT1 EXEC PGM=JOINTX 00950033
//STEPLIB DD DSN=POCOEAR] .JOINT.LOAD, DISP=SHR 00960033
//SYSPRINT DD SYSCUT=* ) 00970000
/i B R A g INPUT 70GP, MICEMAC, 00971015
//USERPDS DD DSN=POC(B17.R@GDI1P.PDS70G,DISP=SHR 00980041
I1* ——— - 00981015
//FTO4F001 DD UNIT=WORK, SPACE=(TREK, {100,10}}, 00930000
/! DISP=(,PASS) ,DCB=(RECFM=FB, LRECL=80, BLKSIZE=3200, BUFNC=1) 01000000
1i* +HE+Ft bbb bbbk d bRt b+ INPUT CIT,DATA 70GP/DeA 01010019
//FTO5F001 DD DSN=POCOB17.0PCITD.DATA(PFC3N70D) , DISP=SHR, 01011036
/> -—— —_—— 01012002
I - LABEL={(, ,,IN) 01020000
//FTC6F001 DD SYSOUT=* 01030033
//*FT06F001 DD DSN=&KLIST4,DISP=(NEW, PASS), 01031033
1r* SPACE={CYL, {10,3}), 01040033
11* DCEB= (RECFM=FBA, LRECL=137, BLKSIZE=3425) , UNIT=WORK 01050033
//FT08F001 DD DISP=(NEW, PASS, DELETE) , UNIT=SYSDA, 01060000
12 SPACE={TRK, {10,10}), 01070000
/i DCB={RECFM=FB, LRECL=8(, BLKXSIZE=3120) 01080000
//FTO9F001 DD DISP= (NEW, PASS, DELETE) , UNIT=SYSDA, 01090000
/7 SPACE= (TRK, {10,10}) 01100000
//FT10F001 DD DISP=(NEW, PASS, DELETE), UNIT=SYSDA, 01116000
1/ SPACE= (TRK, {10,10}), 1120000
i/ DCB= {RECFM=FB, LRECL~=80, BLKSI12E=3120) 01130000
//FT20F001 DD DUMMY 01140000
//FT50F001 DD SYSQUT=* 01150000

rr* 01160000

7/ *LOouT4 EXEC COMPACT, PARM='TYPE2,CC=NO' 01170033
//*UTYIN DD DSN=&&LIST4,DTSP={OLD,DELETE} 01180033
J ¥ - { CITATION ) - ---01190000
//CTTATION EXEC PGM=CITATION,COND={4,LT) 01200000
//STEPLIE DD DSN=POC3A12.CITFER.LCAD, DISP=SHR 01210000
//SYSPRINT DD SYSQUT=* 01220000
//FIOLF0C1 DD UNIT=SYSDA,SPRCE=(CYL, {1,2))}, 01230000
e DCB= (RECFM=VSEB, LRECL=4092, BLKSIZE=4096) 01240000
//FT02F001 DD UNIT=SYSDA,SPACE= (CYL, (1,2))},DCB=* FTO1FO0L 01250000
//FT03F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2))},DCB=* FTO1F001 01260000
//FT04F001 DD UNIT=SYSDA, SPACE= {CYL, (1,2)),DCB=*.FTO1FO0L 01270000
//FTO5F001 DD DSN=*.JOINT1.FT0SF00L, DISP=(OLD, DELETE) 01280000
//FTO6FO0L1 DD SYSOUT=* 01290000
//*---{ OUTPUT ZONE AVERAGED FLUX &k AXTAL BUCKLING )--——------=~ *x% 01300000
//FT07F001 PD DSN=&&CIT,DISP=(NEW, PASS) , UNIT=WORK, 01310000
1 SPACE=(TRX, (2,1}, RLSE), 01320000

DCB= (RECFM=FB, LRECL=80 , BLKSIZE=3200} 01330000
//PTO8FO01 DD UNIT=SYSDA,SPACE=(CYL, (1,2)), 01340000
1t DCB= (RECFM=VSB, LRECL=4092, BLKSIZE=4096) 01350000
f1%-=={ QUEBUT FLUX MAP )=m=mmmmmmm—mmm s em oo mm e oo oo =+ 01360000
//FTOSFO0L DD UNTT=SYSDA, SPACE={CYL, (8, 8) ) , DCB=* . FTO1F001 01370000

‘shutdown margin’

//FT10F001 DD UNIT=SYSDA, SPACE=(CYL, {1,2}},DCB=* . FTOLF001
//FT11F001 DD UNIT=SYSDA, SPACE=(TRK, {50,5}),DCB=*,FT01FQ0L1
//FT12F001 PD UNIT=SYSDA, SPACE=(TRK, {50,5)),DCB=* FTO1F001
J/f*-~~{ RESTARFT FILE }
//FT13F001 DD UNIT=SYSDA, SPACE=(TRK, (50,5)),DCB="*,FTQ1F001
//FT14F001 DD UNIT=SYSDA, SPACE=(TRK, (50,5)),DCB=* ,FT01F001
//FT15F00Ll DD UNIT=SYSDA, SPACE=(CYL, (2,5)),DCB=*.FT01F001
//FT16F001 DD UNIT=SYSDA, SPACE={TRK, {50,5}},DCB=*,FT01F001
//FT17FG001 DD UNIT=SYSDA, SPACE={TRK, (50,5}},DCB=* FT01FO0]
//PT18F001 DD UNIT=SYSDA, SPACE={TRK, (50,5}},DCB=*_FTOlF001
//PTL8F001 DD UNIT=SYSDA, SPACE={CYL, (8,8)) ,0CB=*.FT01F001
//FT20F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2}),DCB=*,FT01F001
//FT21F001 DD UNIT=SYSDA, SPACE={CYL, (1,2}),DCB=*,FT01F001
//FT22F001 DD UNIT=SYSDA, SPACE=(TRK, (10,10)),DCB=*.FT01F001
//FT23F001 DD UNIT=SYSDR, SPACE= (CYL, {1,2}) ,DCB=*.FT01F001
//FT24F001 DD UNIT=SYSDA,SPACE=(CYL, (1,2}),DCB=",FT01FD001
//FT25F001 DD UNIT=SYSDA, SPACE=(C¥L, (1,2)),DCB=".FT01F001
//FT26FD01 DD UMIT=SYSDA,SPACE={TEK, (10,10)),DCB=* .FT01FO0L
//FT27F001 DD UNIT=SYSDA, SPACE={CYL, (1,2}),DCB=*.FT01F001l
//FT28F0C1 DD UNIT=SYSDA, SPACE={TRK, (10,10}),DCB=".FT01F00L
//FT29F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)),DCB=*,FTQLF001
//FT30F00L DD UNIT=SYSDA,SPACE={CYL, {1,2)},DCB=*.FT01F00L

—_———— - —_— ———

J/*="—{ MACRQ CROSS SECTIONS }—=—=mm=—mmm et o o m o oo e o

//FT31F00L DD DSN=*,JOINT1.FT0SF001,DISP={0L), DELETE}

//FT32F001 DD UNIT=SYSDA, SPACE={TRK, (10,10)},DCB=*.FT01F001
//FT33F001 DD UNIT=SYSDA,SPACE={TRK, {10,10)},DCB=*.FT01F001

Ii* Wb d bttt 44+ OUTPUT 70 GP FLUX DIR&ADT.
//FT34F001 DI UNIT=SYSDA, SPACE= (CYL, {8, 8)},DCB=*.FT01F001
//*FT34F001 DD DSN=POCOBl7.@LCMAP.FT34G70N, DISP=(NEW, CATLG) ,

f1* aceeeesenee———————————

i UNIT=DASD, SPACE=(TRK, {5,5} ,RLSE},DCB=* . FT0L1F0O01
//FTS1F001 DD SYSOUT=*

//*FTS1F001L DD DSN=&&LISTS,DISP={NEW, PASS),

1 SPACE={CYL, {10,3}},

1+ DCB= (RECFM=FBA, LRECL=137, BLKSIZE=3425} , UNIT=WORK
17>

// *LOUTS EXEC COMPACT, PARM='TYPEZ, CC=YES'

// *UTYIN DD DSN=&&LISTS,DISP={0LD, DELETE)

01380000
01390000
01400000
01410000
01420000
01430000
01440000
01450000
01460000
01470000
01480000
01490000
01500000
01510000
Q01520000
01530000
01540000
01550000
01560000
01570000
01580000
01590000
01600000
61610000
01620000
01630000
01640019
01650026
01650126
01651019
01652030
01660033
D1661033
01670033
01680033
01690000
01700033
01710033
01720000

L R { JOINT.MIC }-- --
//JOINT2  EXEC PGM=JOINTX

//STEPLIE DD DSN=FOCOEAL.JOINT.LOAD, DISP=SHR, LABEL={,,, IN}
{/SYSPRINT DD SYSQUT=*

I e )
//USERPDS DD DSN=POCOBl7.8GDI1P70,FLUXD, DISP=({NEW, CATLG} , UNIT=DASD,
//t ____________________

Iz DCB= {(RECFM=FB, LRECL=4 , BLKSIZE=4000) ,
i SPACE=(TRK, {5,1,3) ,RLSE)

//FTO1FO0L DD DSN=&&CIT,DISP={OLD, DELETE)
//FTD4F001 DD UNIT=SYSDA, SPACE={TRK, {10,2})
I* FHH+t R R R bR
//FTOSF001 DD DSN=POCOB17.0PEDID.DATA (PFCIFD}, DISP=SHR
1*

//FTO6F001 DD SYSOUT=*

//FT905001 DD SYSQUT=*
AR it { JOINT.MIC }--—--
£/ JOINT3 EXEC PCM=JOINTX

//STEPLIB DD DSN=POCOEA]L.JOINT.LOAD, DISP=SHR, LABEL=(, , , IN)
//SYSPRINT DD SYSOUT=*

™ Ea e s L

INFUT 70GE. PDS (MIC&MAC)

01750033
01760033
01770000

OUTPUT 70 GROUP FLUK(Q17850002

01781041
01782002
01790000
01800000
01810000
01820000

INPUT FLUX EDIT CONTROLO1830002

01831036
01832002
01840000
01850000
01870000
01900033
01910033
01920000

01921015 .
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//PDSIN DD DSN=POCQBL17.@GDI1P.PD570G, DISP=SHR 01930041
A - - 01931015
IEad R G C s R OUTPUT 18GP. PDS MICEMAC01940018
//PDSOUT DD DSN=POCQB17.8GDIL1PlS.PDSMICD, 01960041
i 01961002
17 UNIT=DASD, DCB= {RECFM=FB, LRECL=4, BLKSIZE=4000) , DISP= {NEW, CATLG), 01970000
fr/ SPACE=(TRK, (7,1,30)} 01980021
A bbb bbb b b OQUTPUT 70 GROUP FLUX01390002
//USERPDS DD DSN=POCOB17.8GDI1P70, FLUXD, DISP=SHR 02000041
fA* e 02001002
//FT04F001 DD UNIT=SYSDA,SPACE={TRK, (10,2)} 02010000
li* +4d++tb bbb bbb bbb +44++ INPUT CONDENSATION CONTROL0O2020002
//FTOSFQ01 Db DSN=POCOBl7.OPEDID,DATA({PFC3C18D),DISP=SHR, 02021037
17* ———= - : 02022002
1/ LABEL={,,,IN} 02030000
//FTO6F001 DD SYSOUT=* 02040000
//FT505001 DD SYSOUT=* 02050000
F o e e { JOINT ) 02060025
174 02410000

JCL file [23] LOPJCL.CNTL (GDI1PERK)
PERKY package, ‘shutdown margin’

//POCOB17B JOB ()}, 'FBRJ',MSGCLASS=X, NOTIFY=PCCOB17,

// WSGLEVEL=(1,1),CLASS=2, TIME=0010

//* SHORTENED , MODIFIED TO SNH FILENAMES
//ﬂt*t***i******ti****ti******i*******i************t*

//** CASE PLJ1 - FINAL OPTIMIZED 165% LOQ 45.05% 4*10.5M 21/0P ZRH
//t*i**************t***w*t**tn*i*t**d*i#i**t**t****ti
//t*t'ﬁ'***&**tt**ti****t*i*ir*tk*****t*********t***tit* PRE_PERKY

//PREPX EXEC PGM=PREPK99
! /VPSYS DD SUBSYS=(VPCS)
//STEFLIR DD DSN=POC3A12.PERKYLZ.CS.LOAD, DISP=SHR

f/tttt*******t**'***t*ﬂ*.****ﬁti*****t*t***i*w#l**it N.D. FILE *®%%&%

{/FT01F(0]1 DD DSN=POCOB17.@GDI1.DENS,DISP=SHR

B T R e E L e L S
i I

JIARHR AR AR AR RA TR RN R IR KRN A RF S CUTATION INPUT, FOR N.D. *wt*+w+
//FT02F001 DD DSN=POCOB17.@GDIi.CITDAT, DISP=SHR, LABEL=(,, , IN}

//***t********t***w*****ﬁ****ﬂ*i******It‘**********tﬁ*********ti*****
*

//FP03F001 DD DSN=POCOB17.0PEDID.DATH (NAMEF#XX) , INBUT

17 DISP=SHR,LABEL={,, , IN) INPUT

//PTO4F001 DD DSN=POCOEL7.0PEDID.DATA ( IDNUMXX), - INPUT
DISP=SHR, LABEL={,, , IN} : INPUT

//PT14F001 DD DSN=POCOBL7.0PEDID.DATA {CHIMG), INPUT

i DISP=SHR, LABEL=(, , , IN} INPUT

i

//* CYCLE STEP SELECT-STEP

//FTO5F001 PD * INPUT

) 2 2
/‘
11*

1 18G PDS HASE FILE (¥TL1EF001)
ri* 13G PDS BASE+500C FILE {FT17F001}
I

-
J ok Rk kkek R AR E R AR KR IR RN AR IRk kR kR kkk* NORMAL PDS FILE *k*www
//FTL6F(01 DD DSN=POCOBl7.@GDI1P18.PDSMICH,

JIFETERE AR AT AR NN R A b d ko ke kdhdkkkkhkhh bk kkhkd ke hk kb hkk kA

Ix DISP=SHR, LABEL=(, , , IN)

/f***********t****t***********i********it**i** DOPPLER PDS FILE **%**

//FT17F001 DD DSN=POCOB17.@GDI1P18, PDSMICD,

I T T R L S R R T T AT e
g DISP=SHR, LABEL={, , , IN)

>

/r*

//FTO7F001 DD DSN=POCOB17.@CITE, SPACE=(TRK, (1,1)}, UNIT=DASL, .

Iz DCB={RECFM=FE, LRECL,=80, BLKSIZE=3120) , DISP={NEW, CATLG)
//FF21F001 DD DSN=POCGBL7.@DOPE, SPACE=(TRK, (1,1)),UNIT=DASD,

Ixi DCB={RECFM=FB, LRECL=80, BLKSIZE=3120) , DISP= {NEW, CATLG)
//FT22F001 DD DSN=POCOEL7.8FULE, SPACE={TRK, (1,1)),UNIT=DASD,

15 DUB= {RECFM=FB, LRECL=80, BLKSIZE=3120) , DISP= (NEW, CATLG)
//FT23F001 DD DSN=POCUOB17,@5TRE, SPACE=({TRK, (1,1)),UNIT=DASD,
// DCB= {(RECFM=FB, LRECL=80, BLXSIZE=3120} , DISP=(NEW, CATLG)

//FT24F001 BD DSN=POCOB17.4COLE, SPACE-(TRK, (1,1) ), UNIT=DASD,

// BCB= (RECFM=FE, LRECL=80, BLKSI1ZE=23120} , DISP={NEW, CATLG)

//FT25F001 DD DSN=PQCOB17.@VIDE, SPACE=(TRK, (1,1)},UNIT=DASD,

/i DCEB= (RECFM=FB, LRECL+=80, BLKSIZE=3120} , DISP= (NEW, CATLG)

//FT26F001 DD DSN=PQCOBL7.@BETE, SPACE=(TRK, (1,1)},UNIT=DASD,
DCB= {RECFM=FB, LRECL=8(0, BLKSIZE=3120} , DISP=(NEW, CATLG)

//FT27F001 DD DSMN=PQCOB17.GLIFE, SPACE=(TRK, {1,1)},UNIT=DASD,

/i DCB= (RECFM=FB, LRECL=80, BLKSIZE=312(} , DISP=(NEW, CATLG)
//FT31F001 DD DSN=PCCOB17.@PMICE, SPACE=(TRK, (20,20)),UNIT=DASD,
£ DCB= (RECFM=VBS, LRECL=4092, BLKSIZE=4096) , DISP= (NEW, CATLG}

//FT90F00L DD DUMMY
//FTO6F00L DD SYSQUT=*
//*FT06F001 DD DSN=&&DALISO, DISP=(NEW, DELETE),

fr* SPACE=(TRK, (100,50})},

1% " DCB=(RECFM=FBA, LRECL=137, BLKSIZE=3425), UNIT=WORK
F e

1

//******ttﬁ****ﬂ*****iii**i****tttii*****'i'***ttt*t* CITATION m]’o]’_‘N‘T
//ADJOINT EXEC PGM=CITATION, COND={4,LT)
//VPSYS DD SUBSYS=(VPCS)
//STEPLIB DD DSN=POC3Al2.CITFER.LOAD, DISP=SHR
//FTOLF001 DD UNIT=SYSDA, SPACE={CYL, {20,2)},
17 DCB= (RECFM=VSS, LRECL=4052, BLKSIZE=4096)
//FT02F00L DD UNIT=SYSDA, SPACE={CYL, {1,2)),DCB=* PFTOLF001
//FT03F001 DD UNIT=SYSDA, SPACE={CYL, (1,2)),CCB=*.FT01F001
//FTO4FQ0L DD UNIT=SYSDA, SPACE={CYL, {(1,2}),DCB=* FT01F001
a* -

//FPOSFO01 DD DSN=POCOBL17.E&CITE,DISP=SHR -

/f* — —_ - - - ———
//FTO6F00] DD DSN=&&DALIST,DISP=(NEW, PASS),

i/ SPACE={TRK, (30,20}),

/7 DCB= {RECFM=FBA, LRECL=137, BLKSIZE=3425) , UNIT=WORK
//FTO7F001 DD UNIT=SYSDA,SPACE={TRK, (50,50)),DCB=* FTO1F001
//****************tnt***t***ii&**t*t*&*«*i#*&*&‘itttttttti*tttﬁ*t*****
A% 1 CETATION 18G MICRO X-SECTION ! */
//FT08F001 DD DSN=POCOB17.@GDI1P18.MICRON, DISP=SHR, LABEL=(,, , IN)

//t**&*****i*****************************ﬁ*****t******t*tﬁw****ttt****

INPUT

INPUT

INFUT

INPUT
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*

/ /FTDIFC01
//FTLO0FO0L
//FT11F001
//FTL2FO01
//FTL3FO0L
//FTLAFO0L
//FTISFO0L
//FTiEF00L
//FT17F00L
//FT1BF001
//FT15F001
//FT20F001
//FT2Z1F001
//FT22F001
//FT23F001
//FT24F00]
//FT25F001
//FT26F001
//FT27F001
//FI28F001
//FT29F001
//FT30F00L

DD UNIT=SYSDA, SPACE=(CYL, (15,8)),DCB=* .FT01F001
DD UNXIT=SYSDA,SPACE=(CYL, (4,2)},DCB=*,FT01F001
DD UNIT=SYSDA, SPACE=(TRK, (100,5)),DCB=*_FT01F001
DD UNIT=SYSDA, SPACE=(TRK, (100,5)),DCB=*_FT01F001
DD UNIT=SYSDA, SPACE=(TRK, (100,5)),DCB=*.FT01F001
DD UNIT=SYSDA, SPACE={TRK, (100,5)),DCB=*.FT01F001
DD UNIT=SYSDA, SPACE={CYL, (8,5)),DCB=*.FT01F001
DD UNIT=SYSDh, SPACE=(TRK, (80,5)) ,DCB=*.FT01F001
DD UNIT=SYSDA, SPACE=(TRK, {(80,5)},DCB=*.FT01F001
DD UNIT=SYSDRA, SPACE= (TRK, (80,5)},DCB=* FT01F001
DD UNIT=SYSDA, SPACE=(CYL, (20, 8) } ,DCB=*_.FT01F001
DD UNIT=SYSDA, SPACE={CYL, (2,2}},DCB=*.FT01F001
DD UNIT=SYSDA,SPACE={CYL, (2,2}),DCB=* ,FT01F001
DD UNIT=SYSDA, SPACE={TRK, {20,10)),DCB=*,FTOLF001
DD UNIT=SYSDA, SPACE={CYL, (2,2}),DCB=* FT01F001
DD UNIT=SYSDA,SPACE={CYL, {2,2}),DCB=* ,FT01F001
DD UNIT=SYSDA,SPACE={CYL, (2,2}),DCB=* FT01F001
DPD UNIT=SYSDA, SPACE={TRK, {20,10)),DCB=*.FT0iF001
DD UNIT=SYSDA,SPACE={CYL, {2,2}),DCB=*,FT01F001
DD UNIT=SYSDA,SPACE={TRK, {20,10)),DCB=*.FT01F(01
DD UNIT=SYSDA, SPACE={CYL, {(2,2)),DCB=* FT01F001
DD UNIT=SYSDA,SPACE=(CYL, {2,2}),DCB=*,FI0LF001

/
/ /FT31F}01

I
/ /FT34FQ01
1/
I

//F132F00L
//FT33F001
//FT51F00L
//FT51F00L
/!

I

/ /FTS2F001
//FTEIF001
/ /FTB0F001
{ /FT8IFO01
/1%

*

DD DSN=PQCOBL7.GPMACE, UNIT=DASD,

DISP= {NEW, CATLG) , SPACE={TRK, (6,2} RLSE},
DCRB= (RECFM=FB, LRECL=80, BLKSIZE=3120)

CD DSN=POCOR17.@FT34E, UNIT=DASD,
DISP={NEW, CATLS)  SPACE={TRK, {60, 20} ,RLSE) ,
DCB= (RECFM=VBS, LRECL.=4092, BLKSIZE=4096)

DD UNIT=SYSDA, SPACE=({CYL, (8, 8)),DCB=*.FT01lF001

DD SYSQUT=~*

DD DSM=&ELTCIT,DISP=(NEW, PASS),
SPACE={CYL, (15,311,
DCB={RECFM=FBA, LRECL=137, BLKSIZE=3425) , UNIT=WORK

DD UNIT=SYSDA, SPACE={CYL, (16,8} ),DCB=*.FT01F001

DD DUMMY

DD DUMMY

DD DUMMY

'{/it****’rﬁ*****t**t****t**Q*Qit*tﬁtii******t**ﬁ*****t PERKY DOPPLER
JARERRR R A kA ke ke kdkkk ok Nk kR kKN ¥ Ak Ak kkh ok kkwokd PERKY FUEL DENS

/ /PERFUL
//VPSYS
//STEPLIB
//SYSPRINT
i

* s wmmr————

EXEC PGM=PERKY,COND=(4,LT}
DD SUBSYS={VPCS)
DD DSN=PQC3A1i2.PERKYL2.CS.LOAD, DISP=SHR, LABEL={, , , IN}
DD SYSOUT=*,
DCB={RECFM=FBA, LRECL=137, BLKSIZE=8220)

DD DSNsPOCOB17.@FT34E, DISP=SHR

/
//FTO2F00L

//FTO3F00L
//FT04F001

//FTOSF001

DD UNIT=WORK,SPACE={TRK, {100,50)},DISP= (NEW, DELETE) ,
DCE= (RECFM=VBS, LRECL=23000, BLKSIZE=23004)

DD UMIT=WORK,SPACE~(TRK, {100,50)),DCB=*_FT02F001

DD UNIT=WORK,SPACE=(TRK, {100,50}},PCB=*_FT02F001

DD DSN=POCOB17.@FULE, DISP~ {OLD, PASS)

//FTO6F001

/

/ /{FTOSF001
/ / *MACROL

/ /FTOIFO01
7/ *MACRO2

//FT10F001

//FT11F001
//FT20F001

//FT13F001
//FT14F001
//PT15F00L
//FT16F001
//FT18F00L
//FT1IFDOL
//FT21F001
//FT22F001
/{FT25F001
H

i

/ /FT27F001
I

i
//FT31F001
//FT32F001
//FT41F001
/ /FT42F001
1

1i*

/ { POSFUL
//VPSYS
//STEPLIB
/ / SYSPRINT
//

/e

//* INPUT
//FTQSFO0L
//

*
//FTO6F001
i
1r*

/7% INPUT
//FT10F001
’
1r*
//FT25FCG01
//FT27FC0L

//FT3AF001
//FI55F001

ri*

//***********t*t*t**i******&A‘*********************i*i PERKY STRUCTURE

/{ PERSTR

DD DSN=&£&FULOUT, DISP= (NEW, DELETE},
SPACE= (TRK, (100,10)},
DCB= (RECFM=FBA, LRECL=137, BLKSIZE=3425) , UNIT=WORK
DD DUMMY

DD DUMMY
DD UNIT=WORK, SPACE={TRK, (100,50)) ,DCB=* ,FT02F001

DD DSN=PCCOB17.@PMICE, DISP=SHR
DD DSN=PCCOB17.@FMACE, DISP=SHR

DD UNIT=WORK,SPACE={TRK, {100,50)),DCB=*.FT02F00L
DD UNIT=WORK, SPACE={TRK, {100,50}),DCB=* .FTO2F001
DD UMIT=WORK, SPACE=[TRK, {100, 50}),DCB=* .FT)2F00L
DD UNMIT=WORK, SPACE=[TRK, {100, 50} ) ,DCB=* ,FTO2F001
DY UMIT=WORK, SPACE= (TRK, {100,50})),DCB=* FT02F001
DD UNIT=WORK, SPACE=(TRK, (100,50)) ,DCB=".FT02F001
Db HSN=POCOR17.DELAY.DATA, LABEL={,, , IN}, DISP=8HR
DD UNIT=WORK, SPACE=(TRK, (100,50)),DCB=* PTO2F001
DD DEN=4&PERK25, UNIT=WORK, DISP= (NEW, PASS) ,
SPACE= (TRK, {10,2) ,RLSE},

DCB= (RECFM=VBS, LRECL=4052, BLKSIZE=4096)

DD DSN=&&FERK27, UNET=WORK, DISP= (NEW, PASS) ,
SPACE= (TRK, {10, 2} ,RLSE},

DCB= (RECFM=VBS, LRECL=4092, BLKSIZE=4096)

DD UNIT=WORK, SPACE={TRK, (100,50} },DCB=*.FT02F(01
DD UNIT=WORK, SPACE= (TRK, (100,50) ) ,DCB=* .FT02F001
DD UNIT=WORK, SPACE=(TRK, (100,50) ) ,DCB=* .FT02FC01
DD UNIT=WORK, SPACE=(TRK, (100,50)),DCB=* . FT02F001

EXEC PGM=POSTEK, COND={4,LT}
D SUBSYS={VPCS)
DD DSN=POC3Al12.PERKYLZ .CS,LOAD, DISP=SHR
DD SYSCUT=*, .
[XCB= (RECFM=FBA, LRECL=137, BLKSIZE=8220}

DD DSN=POCOB17.PQINT.DATA (FOFUL),

DISP=SHR,LABEL=(,,,IN}

DD SYSOUT=*,
DCB={RECFM=FBA, LRECL=137, BLKSTZE=3425)

DD DSN=POCORL17.0PEDID.DATA (ZONE#XY) ,

DISP=SHR, LAEEL={(,,,IN}

DD DSN=&4PERK2S,DISP=(0LD, DELETE)
DD DSMN=&&PERKZ7,DISP={0LD, DELETE)

DD DSN=PCCOB17.@FT34E, DISP=SHR
DD DSN=PCCOB17.@CITE,DISP=SER

EXEC PGM=PERKY,COND={4,LT)

INPUT
INFUT

INPUT
INPUT
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//VPSYS
//STEPLIB
//SYSPRINT
’

//FTOLF00L
//FTO5F00L

/
//FTOZF001
i/

//FTO3F001
//FTO4F001
//FTO6F0CL
i

’
//FTOBFO0L
//*MACRO1
//FTOSF00L
//*MACRO2
//FT10F001

//FT11F0QL
//FT20F00L

//FT13F001
//FT14F001
//FT15F001
//FT1EF001
//FTLIBFOQL
//FT19F001
//FT21F001
//FT22F001
//FT25F001
//

’
//FT27F001
’

'y
//FT31F001
//FT32F001
//FT41F001
//FT42F001
I

e
//POSSTR
//vpsYs
//STEPLIB
/ {SYSPRINT
H

H* .
//* INPUT
//FPPOSFO0L
/7

f*
//FTO6F001
/7

f*
//* INPUT
//FT10F001

DD SUBSYS=(VPCS)
DD DSN=POC3A12.PERKYLZ2.(CS.LOAD, DISP=SHR, LABEL=(, , , IN)
DD 8YSOUT=*,

DCB= (RECFM=FBA, LRECL=137, BLKSIZE=8220)

DD DSN=POCOB17.R@FT34E, DISP=SHR
DD DSN=POCQBL7.@STRE, DISP=SHR

DD UNIT=WORK, SPACE=(TRK, (100,50} },DISP=(NEW, DELETE},
DCB= (RECFM=VBS, LRECL=23000, BLKSIZE=23004)
DD UNIT=WCRK, SPACE=(TRK, (100,50}),DCB=*.FT02F001
DD UNIT=WCRK, SPACE=(TRK, (100,50}) ,DCB=* FT02F001
DD DSN=&&STROUT, DISP= (NEW, DELETE) ,

SPACE={TRK, (100,20)},

DCE= (RECFM=FBA, LRECL=137, BLKSIZE=3425) , UNIT=WORK
D DUMMY

DD DUMMY
DD UNIT=WORK, 5PACE=(TREK, (100,50}),DCB=*.FT02F001

DD DSN=POCQB17.8PMICE, DISP=5SHR
DD DSN=POCCB17.8FMACE, DISP=SHR

DD UNIT=WORK, SPACE=(TRK, (100, 50)) ,DCB~*.FT02F001
DD UNIT=WORX, SPACE=(TRK, (100,50}},DCB=* FT02F001
DD UNIT=WORK, SPACE=(TRK, (100,50}},DCB=* ,FT02F00L
DD UNIT=WORK, SPACE=(TRK, (100,50)}),DCB=* .FT02F001
DD UNIT=WORK, SPACE= (TRK, (100,50}) ,DCB=* .FT02F001
DD UNIT=WORK, SPACE=(TRK, (100,50}},DCB=*_.FT02F001
DD DSN=POCOB17.DELAY.DATA, LABEL=(, , , IN}, DISP=SHR
DD UNIT=WORK, SPACE=(TRK, (100,50} },DCB=* . FT02F001
DD DSN=&&PERK25, UNIT=WORK, DISP={NEW, PASS),
SPACE={TRK, (10,2} ,RLSE},

DCB={RECFM=VBS, LRECL=4092, BLKSIZE~=4096)

DD DSN=&&PERK27, UNIT=WORK, DISP= (NEW, PASS) ,
SPACE={TRK, {10, 2} ,RLSE} ,.

DCB= {RECFM=VBS, LRECL=4092, BLKSIZE=4096)

DD UNIT=WORK, SPACE=(TRK, (100, 50)},DCB=*.FT02F001
DD UNIT=WORK, SPACE=(TRK, (100,50}},DCB=* ,FT02FQ0L
DD UNIT=WORK, SPACE= (TRK, (100,50)},DCB=*_.FT02F001
DD UNIT-WCRK, SPACE=(TRK, (100, 50)},DCB=*.FT02F001

EXEC PGM=POSTPK,COND=(4,LT)
DD SUBSYS=(VPCS)
DD DSN=POC3A12, PERKYL2,CS. LOAD, DISP=SHR
DD SYSCUT=*,
DCB=(RECFM=FBA, LRECL~137, BLKSIZE=8220)

DD DSN=POCOBL7.PQINT.DATA(POSTR) , INFUT
DISP=SHR, LABEL=(, , , IN) INPUT
BD SYSQUT=*,

DCB= (RECFM=FEA, LRECL=137, BLKSIZE=3425)

DD DSN=POCOBL7 . OPEDID. DATA (ZONE#XX) , . INFUT

!/ DISPs=SHR, LABEL={, , , IN} INPUT
i

//FT25F001 DD DSN=&LPERK25,DISP=({OLD, DELETE}

//FL27F001 DD DSN=&&PERK27,DISP=(CLD, DELETE}

//FPI4AF001 DD DSN=PCCOB17.@FT34E, DISP=SHR
//FTS5F001 DD DSN=PCCOB17.@CITE, BISP=SHR

FIERE R R Rk Rk Rk ke h Ak Ak ARk ARk kAR A A X ANk Ak kR %t 4 DERKY COOLANT
/ / PERCOL EXEC PGM=PERKY, COND={4, LT}

//VPSYS DD SUBSYS=(VPCS)

//STEPLIB . DD DSN=PQC3Al12.PERKYL2.CS.LOAD, DISP=SHR, LAREL=(,, , IN}
//SYSPRINT DD SYSOUT=*,

/! DCB= (RECFM=FBA, LRECL=137, BLKSIZE=8220)

//FTO1FQ01 DD DSN=POCOB17.GFT34E, DISP=5HR
//¥TO5F001 DD DSN=POCOB17.RCOLE, DISP=SHR

/ | S
//FTO2F001 DD UMIT=WORK, SPACE={TRK, (100,50} },DISP={NEW, DELETE},
! DCB= {RECFM=VBS, LRECL+=23000, BLKSIZE=23004)

//FTO3F001 DD UNIT=WORX, SPACE=(TRK, (100,50}},DCB=*.FT02F001
//FT04F001 DD UNIT=WORK, SPACE=(TRK, (100,50)},DCB=*.FT02F001
//FTO6F00] DD DSN=&&COLOUT,DISP= (NEW, DELETE},

I SPACE=(TRK, (109,50)},

/ DCB= (RECFM=FBA, LRECL=137, BLKSIZE=3425} , UNIT=WO
//FT08F001 DD DUMMY .
/ /*MACRO1

//FT0SFQ01 DD DUMMY

/ /1 *MACRO2

//FTL0F001 DD UNIT=WORK, $PACE=(TRK, (100,50}},DCB=*_.FT02F001
N .,

//FTL1FQ0] DD DSN=PQCOB17.R@FMICE,DISF=(QLD, BASS)
//¥FT20F001 DD DSN=POCOB17.@PMACE, DISP={0LD, PASS)

//FT13F001 DD UNIT=WORK, SPACE=(TRK, (100,50}},DCB=*.FTC2F001
//FT14F001 DD UNIT=WORK, SPACE=(TRK, {100,50).} ,DCB=*.FT02F001
//FT15F001 DD UNIT=WORK, SPACE=(TRK, (100,50)},DPCEB="* Fr(2FQ01
//FT16F001 DD UNIT=WORK, SPACE=(TRK, (100,50} },DCB=* _FT02F001
//FT18F001 DD UNIT=WORK, SPACE=(TRK, (100,50)},DCB=*.FT02F001
//FT19F001 DD UNIT=WORK, SPACE=(TRK, (100,50} },DCB=*_.FTC2F001
//FT21F001 DD DSN=POCOB17.DELAY.DATA, LABEL={(,,, IN) ,DISP=SHR
//FT22F001 DD UNIT=WORK, SPACE=({TRK, (100,50}},DCB=*.FF02F001
//FT25F001 DD DSN»&&PERK25, UNIT=WORK, DISP= (NEW, PASE),

!/ SPACE= (TRK, (10,2} ,RLSE},

/ DCB= {RECFM=VBS, LRECL=40(092, BLKSTZE=4{96}
//FT27F001 DD DSN=&&PERK27,UNIT=WORK, DISP= (NEW, PASS) ,

/1 SPACE=(TRK, (10,2),RLSE),

/ DCB= {RECFM=VES, LRECL=4092, BLKSIZE=4096}
//FE31F001 DD UNIT=WORK, SPACE=(TRK, (100,50)},DCB=*.FT02F001
//FT32F001 DD UNIT=WORK, SPACE=(TRK, {100,50)},DCB=*.FT02F001
//FP41FQ01 DD UNIT=WORK, SPACE=(TBK, (100,50} },DC8=*.Fr02F001
//FTAZF001 DD UNIT=WORK, SPACE=({IRK, (100,50}},DCB=*,FTQ2F001

i*

H*

//POSCOL  EXEC PGM=POSTPK, COND= (4, LT)
//VPSYS PD SUBSYS=({VPCS)

//STEPLIB DD DSN=PCC3A12.PERKYLZ2.CS.LOAD, DISP=SHR
//SYSPRINT DD SYSOUT=*,

T00-86 09%6NL ONd



— 0IT —

/ DCE= (RECFM=FEA, LRECE=137, BLKSIZE=8220)
I

//* INPUT

//FTO5F001 DD DSN=POCOB17.PQINT.DATA{FOCOL),

17 DISP=SHR, LABEL={(,, ,IM}

1%

//PTOEFO0L DD SYSOUT=*,

17 DCB= (RECFM=FBA, LRECL=137, BLKSIZE=3425)
/1

//* INPUP

//FT10F001 DD DSN=POCOB17.0PEDID,DATA(ZONE#XX),

1/ DISP=SHR, LABEL={,,, N}

i+

//FT25F001 DD DSN=&&PERK25, DISP={0LD, DELETE)
//FT27F001 DD DSH=&&PERK27, DISP={QLD, DELETE)

//FT34F001 DD DSN=POCOB17.B@FT34E, DLISP=SHR
//FT55F001 DD DSN=PQCOB17.GCITE,DISP=5SHR

/r*

ARk kA kN Rk AR Rk R Rk Ak Ak Rk Ak kdhkehkhkdk kR wkx DERKY VOID
/'.'**t*tti***t*rn********t**t****int***ttﬁiii****&ﬁii* PERKY BETA-EFF
/'[**i*tti*'****i*******ti'i*i**i*l****ititﬂf*t***ﬁt*** PERKY LIFE-TIME
fi

I

JCL _file [24
MOSES burn-up, ‘3D burn-up’

//POCOB17Z JOB () ,MOSESV1,NOTIFY=POCOBL7,

//  MSGCLASS=X,MSGLEVEL={l,1),CLASS=4, TIME=0120

i+

//MOSESY1 PROC MODULE=MOSES36,0UT='*', STEFDS='#MOSES96.LOAD",

// MX=200,NS$=5000,N1=100,

// N4=1,N7=103,N8=103,N9=933,N10=2414,N11=1015

/160 EXEC PGM=&MODULE, PARM='FLIB{RUN77)"'

//VPSYS DD SUBSYS=({VPCS}

//STEPLIB DD DISP=SHR, DSN=POC3Al2.&STEPDS

/ /PRINT DD SYSOUT=&0UT, DCB= (RECFM=FBA, LRECL=133, BLKSI2E=1330)
//FTO6F001 DD SYSOUT=&OUT, DCB= (RECFM=FBA, LRECL=133, BLKSIZE=1330)
//*FT06F00L DD DSN=POC3AA7.MRIY.MOSESV1.L6 {SHUFFLTA) , DISP=SHR,
1 LABEL={, ,, IN}

//FT07F001 DD DUMMY

//FTOSFQ0L DD DUMMY

//*FT08F001 DD DSN=POC3AA7.MRI.MOSESVL.CNTL(DEBUGTB) , DISP=SHR,
11* LABEL={, ,, IN}

//FT69F001 DD DUMMY

//*FT69F001 DD DSN=POC3AA7.MRI.MOSESV1.L69 (SHUFFLT1) ,DISP=SHR,
1% LABEL={, ,, IN)

//FTO9FO01l DD SYSOUT=&OUT,CCB=*,FTOGFOQL

//FT90F001 DD DUMMY

//FT99F001 DD SYSOUT=&0UT,DCB=* FT0O6F001

/7%

//FT47F001 DD DSN=&AEXPO,UNIT=SYSDA, SPACE=(TRX, (40,10)),DISP=({, PASS),

INPUT

INFUT
INEUT

LOPJCL.CNTL (GDI1MERN

’

+ //FTA1F001

/7

//FT49F001
;J‘:FT4BFDU].
//FRT2F00L
//FT7T3F00L

f*
//FT12F001

[+

*

//FT13F001
/!

I
//FT20F001
/

*
//FT10F001
i
/ fFT11F001
i
/ [FT25F001
//FT26F00L
I
//FT2TFO0L
I
/{FT28F00L
/1
//FT31F001
f/
//FT32F001
//FT39F001
"
//FT40¥001
i
//FT42F001
i
/ /FT44F001
//FTASFOOL
I
//FT46F00L
!
//FT50F001
/i
//FT54F001
/f
//FTS5F001
//
//FT56F001
H
//FT57F001

oD
oD
LD
BD
jual

oD

oD

o

jain)
Dp
oD
CD
CD
DD
DD
DD
DD
BD
op
oD
CD
DD
DR
oD
oD
DD

jain}

DCB= (RECFM=VBS, LRECL=X, BLKSIZE=2000, BUFNC=2)

DSN=&AREXPR, UNIT=5YSDA, SPACE= (TRK, (100,50} ) ,DISP=(, PASS),
DCB=*.FT47F001

DSN=%AEXPR, UNIT=SYSDA, SPACE= {TRK, (40,10} },DISP=({, PASS),
DCB=*.FT47F001

DSN=&AGEXP, UNIT=SYSDA, SPACE= (TRK, (40,10)),DISP={, PASS),
DCB=* ., FT47F00]

DSN=&AEXFR, UNIT=SYSDA, SPACE= (TRK, (40,10)),DISP=(, PASS),
DCB=* . FT47F001

DSN=EABEXR, UNIT=SYSDA, SPACE= (TRK, (40,10) },DISP=(, PASS),
DCB=*.FT47F001

DSN=&WKFIL, UNIT=SYSDA, SPACE=(TRK, (5, 5}),DISP=(, PASS),
DCB= (RECFM=VBS, LRECL=X, BLKSIZE=32760, BUFNO=1)

DCB= (RECFM=VEBS, LRECL=32756, BLXKSIZE=32760, BUFHO=1}
DCB= (RECFM=VBS, LRECL.=13026, BLKSIZE=13030, BUFNO=1}
DEN=&WHFLO, UNTT=SYSDA, SPACE={TRK, {5, 5}), DISP={, PASS),
DCB=*_FT12F001

DSN=£LOADT , UNIT=SYSDA, SPACE= {TRK, {5, 5)) ,DISP=(,PASS),
DCB=* FT12F001

DSN=&INOG6, UNIT=SYSDA, SPACE= (TRK, {40,30)},DISP=(, PASS),
CCB=*.FT12F001

DSN=&INO61, UNIT=SYSDA, SPACE= (TRK, (40,30)},DISP={, PASS),
DCB=*.FT12F001

DSN=&IDEPI, UNIT=SYSDA, SPACE=(TRK, (15,15} },DISP={, PASS),
DCR=*,PT12F001

DSN=&KEFFC, UNIT=SYSDA, SPACE= (TRK, (10,10} },DISP={, PASS),
DCE=*.FT12F001

DSN=&RPEBK, UNIT=SYSDA, SPACE={TRK, (15,15)},DISP={, PASS),
DCB=* . FT12F001

DSN=&POFLU, UNIT=SYSDA, SPACE= (TRK, {20,20) },DISP=(, PASS),
DCB=* , FIL2F001

DSN=&AJFLU, UNIT=SYSDA, SPACE= (TRK, {20,20) } ,DISP=(, PASS) ,
DCB=*.FT12F001

DSN=&FTFLY , UNIT=8YSDA, SPACE={TRK, (20,20} ) ,DISP={(, PASS),
DCB=* . FT12F001

DSN=&P13P0, UNIT=SYSDR, SPACE=(TRK, (20, 20}) ,DISP={, PASS),
DCB=*,FTL2F001

DSN=&P6FLU, UNIT=SYSDA, SPACE= (TRK, {20,20)) ,DISP={,PASS),
DCB=*.FTi2F001

DSN=&DLERK, UNIT=SYSDA, SPACE= (TRK, (10,10)},DISP={, PASS),
DCB=*.FT12F001

DSN=&AFLUX, UNIT=SYSDA, SPACE= (TRK, (20,20} ),DISP={, PASS},
DCB=*, FI12F001

DSN=&APOWR, UNIT=SYSDA, SPACE={TRK, (15,15)),DISP=(, PASS),
DCE=*.FT12F001 :

DSN=&P6POW, UNIT=SYSDA, SPACE= (TRK, (100,25)},DI8P={, PASS),
DCB=* .FT12F001

DSN=&AVTEM, UNIT=SYSDA, SPACE={TRK, (20, 20}),DISP={,PASS},
DCB=# . FT12F001

DSN=&TDEFN, UNXT=8YSDA, SPACE={TRK, {15,15}) ,DISP={,PASS},
DCB=* . FT12F001

DEN=&FLUX, UNIT=SYSDA, SPACE= (TRK, (500,500)),DISP=(, PASS),
LCR=* ,FT12F001

DSN=KFTAU, UNIT=SYSDA, SPACE= (TRX, (20, 20) ) ,DISP=(, PASS},
DCB=*, FT12F001

DSN=£&SOURC, UNIT=SYSDA, SPACE= (TRK, (20,20} ) ,DISP={, PASS),
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DCB=*.FTL2F001 //FTO5F001 BD DISP=SHR,LABEL=(,,,IN},

I

//FT58F001 DD DSN=&PTSAE, UNIT=SYSDA, SPACE=(TRK, (20,20)),DISP=(,PASS), i DSN=POCOB17 . OPMOSD . DATA { GDT1MBRN)
I DCB=* ,FT12F001 /

//FTS59F00L DD DSN=&DLEKL,UNIT=SYSDA, SPACE=(TRK, (20,20}),DISP=(,PASS),

I DCB=*.FT12F00L

//FT60F001 DD DSN=LFTFLX, UNIT=SYSDA, SPACE= {TRK, (20,20}) ,DISP={,PASS},

I DCB=* . FT12F001

//FT61F001 DD DSN=&PGHTX, UNIT=SYSDA, SPACE=(TRK, (20,20}),DISP=(, PASS},

/i DCB=* .FT12F001

//FT16F001 DD DSN=RHIST1, UNIT=SYSDA, SPACE=({TRK, (30,30)),DISP={, PASS},
DCR=*.FT12F001

//FT17F001 DD DSN=&HIST2,UNIT=SYSDA,SPACE={TRK, (30,30)),DISP={, PASS),
I DCB=*.FT12F001
//PLOTLOG DD DUMMY
//GDFILE DD DUMMY
//*PLOTLOG DD SYSQUT=&CUT,DCB=*.FT06F001
//*GDFILE DD S$YSCUT=&0UT,DCB=*.FT06F001
//*PLOTPRM DD *
//* SCALE=0.7
P i - - _—_
//FTO1FC01 DD UNIT=SYSDA, SPACE=(TRK, (&N1,2)),DCB=*.FT12F0QL
//FTG2P001 DD UNIT=SYSDA, SPACE=(TRK, (&NS,1)),DCB=*.FTOLF001
//FTL4F001 DD UNIT=SYSDA, SPACEs (TRK, (&N4)),DCB=*.FT01F001
//FT15F001 DD UNIT=SYSDA,SPACE=(TRK, (&N7)),DCB=* .FT01F001
//FTO4F001 DD UNIT=SYSDA,SPACE=(TRK, (&N8)),DCB=* .PT15F001
//FT18F001 DD UNIT=SYSDA, SPACE=(TRK, (&NS,1}),DCB=* .FT01F001
//FT19F001 DD UNIT=SYSDA, SPACE=(TRK, {&N9}},DCB=*.FT0LF001
//FT33F001 DO UNIT=SYSDA,SPACE=(TRK, (&N10)),DCB=*.FT01F001
//FT34F001 DD UNIT=SYSDA, SPACE={TRK, (&NS,1)),DCB=* FTO1F001
//FP3SF001 DD UNIT=SYSDA, SPACE={TRK, (&N1,2)),DCB=* . FT(H1F001
//FT36F00L DD UNIT=SYSDA,SPACE={TRK, (&N11))},DCB=*,FT01F001
//FT37F001 DD UNIT=$YSDA, SPACE={TRK, (&N1,2)},DCB=*,FTr01F001
//FT38F00) BD UNIT=SYSDA, SPACE=(TRK, {&NS,1))},DCB=*,FTQ1F001
//FT43F001 DD UNIT=SYSDA, SPACE= (TRK, {&NS, 1)} ,DCB=*.FT01F001
//FT51F001 DD UNIT=SYSDA, SPACE=(TRK, (&NS,1)),DCB=*.FT01F001
//FTS52F001 DD UNIT=SYSDA, SPACE=(TRK, (&N1,2)),DCB=*_.FT01F001
//FT62F001 DD UMIT=SYSDA, SPACE=(TRK, (&NS,1)),DCB=*.FT01F001
//FT63F001 DD UNIT=SYSDh, SPACE={TRK, (&MS,1}),DCB=*.FT01F00L
//*~-— INTERFACE FILE
//FI74F001 DD UNIT=SYSDA, SPACE=(TRK, (kN1, &NX}) ,DCB=* . FTOLlF001
//FT75F001 DD UNIT=SYSDA, SPACE=(TRY, {&N1, &NX}) ,DCB=* ,FT01F001
//FT76F001 DD UNIT=SYSDA,SPACE={TRK, (&N1,&NX)) ,DCB=* ,FT01F001
//FT77F001 DD UNIT=SYSDA, SPACE={TRK, (&N1,&NX)),DCB="* FTOLF0QL
//FT79F001 DD UNIT=SYSDA, SPACE={TRK, (&N1, &NX) } ,DCB=* .FTO1LF001
//FT82F001 DD UNIT=SYSDA, SPACE={TRK, {&N1, &NX) ) ,DCB=*.FT01F001
//FTE5F001 DD UNIT=SYSDA, SPACE={TRK, {&N1, &NX} ) ,DCBE=* ,FT01F001
//FT86F001 DD UNIT=SYSDA, SPACE= (TRK, (&N1,&NX) ) ,DCB=*.FTO1F001
/7 PEND
14
/{  EXEC MOSESVL,
/! Nis100,N2=6526,N3=10,N4=1,N5=2877,N6=10,
// N7=103,N8=103,N9=933,N10=2414,N11=1015,N12=1,N13=1,Ni14=1,
/} N15=10,N16=6526,NX=200,N5=5000
//PLOTLOG DD DUMMY
//GDFILE DD SYSOUT=R

//PLOTPRM DD *

SCALE=0.7
'Hr
J/FTOAF001 DD DISP=SHR, DSN=POCOB17.0BHZHBC? .MIC7GY3, LABEL=(, , , TN}
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Data file [1]

Example

ata

Files

.OPDEND.DATA (GDI1P)

PENCIL input, ‘iterative condensation’ & ‘basic
fuel cycle’

&SET
LAST= 1,
PURICH= 40.2453,45.0307,
COREH= 3.0, 6.0, 9.0, 12.0, 12.0, 9.0, 6.0, 3.0,
c%= 1, 2., 3, 4, 5, 6, 7, B,
ocz= 9,10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,
29,30,31,32,
Nuip= 1, 2, 3, 4, 5, 6, 7. & 9,10,
11, 12, 13, 14, 1%, 0, 0, 18, 0, 20,
2%, 22, 23, 24, 25, 26, 27, 28, 29%9; O,
o, 0, o, 0, 0, 0, 0, 0, 0, O,
o, ©, o, 0, 0, 0, 0, 0, 0, O
o, ¢, 0, 0, 0, 0, 0, 0, 0, &0,
o, o0, 0, © o0, O, 67, 68, GO, 70,
o, 0, 0, ©, 0, 0, 0, 78, 79, 80,
g1, o, 0, 0O, 0,
F=1.0, 1.0, 1.0, 1.9, 1.0, 1.0, 1.0,
EPCWER=60.0,
LPCWER=0.0,
RONA=0.837336,
DAY=296.56, 4.0, 6.0,
&END
INNER,CORE 7,HQPU, 4*9,75M. ,F1653%, 24P ZRH, 8P BAC(30%),45%HOLE, GDI1
&DATA
VBAC=(, 060248,
B10W=30.0,
DCLAD=7.422,
HCLAD=0.5376,
HWRAP=3. 90,
THDENS=0. 687999,
DFUEL=6,141,
DWIRE=0.00,
EWIRE=200.0,
PRING=3. B8040,
NOPIN=217,
ITYPE=0,
PUAEND=0.%4,0.06,0.0,0.0,0.0,0.0,
UABND=0.003,0.997,
Y8US=0.6550,0.1700,0.1350,0.0250,0,0150,
ROSUS=7.98,
DGAP=5. 8,
SZEH=1.0,
NZRH=24,
ZRH=1.7,
TRRICH=C.0,
TRU=3+*0.0,0.491,6*0,0,0.30%,0.0,0.155,2%0.0,0.05,0.003,

OUTER CORE ———-———amr—=——————m——mmme —m——————

VBAC=0.060248,
B10W=30.0,
DCLAD=7.422,
HCLAD=0.5376,
HWRAP=3.90,
THDENS=0.687599%,
DFUEL=6.141,
DWIRE=0.00,
HWIRE=200.0,
PRING=3.8040,
NOPIN=217,
ITYPE=0,
PUABND=0.94,0.06,0.0,0.0,0.0¢,0.0,
UABND=0.003,0.997,
Vsus=0,6550,0.1700,0.1350,0.0250,0.0150,
ROSUS=7.98,
DGAP=5.8,
SZRH=1.0,
NZRH=24,
ZRH=1.7,
TRRICH=0.0,
TRU=3*0.0,0.491,6%0.0,0.301,0.0,0.155,2%0.9,0.05,0.003,
&END
&CONV
CPwW =1.0,
EFW =0.002,
CKEFF = 1.00324,
EKEFF = 0.00053,
EEND

Data file [2] .OPCITD.DATA(0975M165)

CITATION input from PENCIL

§00MW/60CM CORE PU BURNER , OPTIMIZATICON , 165% PINSIZE REFLECTORS

296 .56*4 DAYS ,PENCIL DATA , CORE 7 , FULL HEIGHT & RCDS , BCR&PCR 0%

ool
100 001 1100000
10 0 1010 10001
200200

O ¢ 0 0 0

o0 0 0 0 0O
11000000 C0CO0O0O0
go2
6 1 1 1 1 0 0 0D OO DOGOTOOTG GOOODODOOO
296.6 1560, :
296.6 0.
0

0

0
: o 0.0 296.6 .0 0.0
1 0 01 01 1

0 011100 00O0C0CO0O0OO0

(=]
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o0 0 0 7 0 0 9
1.0000E-5

003
1.0000E-4
0.0

004
10 46.21720
1L 4.61620
1 3.00000
10 50.00000
3 9.00000
1 2.00000

005
46 49 46 50
41 49 41 50
37 49 37 50
33 49 33 50
142 1 43
242 2 43
3 42 343
4 42 4 43
542 5 43
6 42 6 43
7 42 7 43
B 42 8 43
39 42 39 43
35 42 35 43
48 48 48 48

012
1 1 4 1
2 2z 4 1
3 3 4 1
4 4 4 1
55 41
6 6 4 1
7 7 4 1
g8 8 4 1
9 9 4 2
p 10 4 2
1111 4 2
12 12 4 2
1313 4 2
14 14 4 2
1515 4 2
16 16 4 2
17 17 4 2
18 18 4 2
1919 4 2
20 20 4 2
2121 4 2
2222 4 2
23 23 4 2
24 24" 4 2
25 25 4 2
26 26 4 2
27 27 4 2
28 28 4 2
2029 4 2
30 36 4 2
31 31 4 2

1
6
4
2

4
14

50
50

COoOOEOCOOOLDOOOOOOO0CDO0OCCO0COo000

4.
28.
2i.

7.
12.
70.

46
41
37

[+
[*%]

= Lo
. R RT-N- N N KT R TR S N )

e el
BWNROWR -0 EWNE

0.0

27490
74400
10000
00000
00000
00000

51 46
51 41
51 38
51 34
44 9
44 10
44 11

-44 12

OoO0O0OC0O00DOOSOOOC00O0CoCOCOODOO0

OUTER
OUTER
CUTER
OUTER
OUTER
OUTER
OUTER
GUTER
OUTER
QUTER
OUTER
OUTER
OUTER
GUTER
GUTER
OUTER
OUTER
OUTER
OUTER
GUTER
GUTER

" OUTER

OUTER

,29260
.46280

.00000
. 00000

00 0 0

1 2.23650
5 21.29210

1 3.00000
2 6.00000

38.48690
6.00000

€.00000
3.00000

[

L.~

[

[N]
COoOQOOLORLOQOOOCOOOOOOR
MO IO G UL L& B b Wb

018

I 3 0 2
13 .14 15 18
020
3336 0 0
101.03970-2

3740 0 O
101.03%70-2

41 45 0 0
101.99080-2

46 47 0 0
104.38990-3

48 48 0 O
106.36540~3
189.24600-3
49 52 0 0
109.32850-3
188.22780-3

034
1 2
31.52636-9
L2

I 2 3 4
78

79

80

oo oo
o (=N =) [=N=)

[y

0 32 (¢ OQUTER CORE3

033 -1 UPPER PLENUM INNER

034 -1 UPPER PLENUM OUTER

035 -1 LOWER PLENUM IMNNER

0 36 -1 LOWER PLENUM OUTER

037 -1 UFPER PLUG INNER

0 38 -1 UPPER PLUG OUTER

0 3% -1 LOWER PLUG INNER

0 40 -1 LOWER PLUG OUTER

0 41 -1 UPPER GAP

0 42 -1 ROD FOLLOWER 1

043 -1 RCD FOLLOWER 2

044 -1 ROD FOLLOWER 3

D 45 -1 ROD FOLLOWER 4

0 46 -1  UPPER/OUTER SHIELD

0 47 -1 RADIAYL, SHIELD INMNER

0 48 -1 LOWER SHIELD

049 -1 ROD ABSOREBER 1

0 50 -1 ROD ABSOREBER 2

0 51 -1 ROD ABSORBER 3

0 52 -1 ROD ABSORRBER 4

8 0 0 4 % 6 7212223 2425
68 0 910 0 7879 8081 O
111.17300-2 123.28650-3 132.31220-3
112.96650-2 12B.26930-3 135.81800-3
115.24170-3 121.46120-3 131.02800-3
114.50%00-2 121.25690-2 138.84310-3
111.97540-2 124.94900-3 133.48200-3
677.89610-3 682.30880~2

111.27380-2 123,55070-3 132.49820-3
673.04390-2 682.41210-3

223.40600-6 254,92182-8

5 6 7 821 22 23 24 25 26 27 28
0.0 0.0 0.0

0.0 1.0 0.0

0.0 0.0 0.0

1.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0

1.0 0.0 0.0

46 27 2B 29

142.61950-4
146.55100-4
141.16460-4
141.00180-3
143.94460-4

142.83010-4

ODOODO0OODOOOW
[=RefeRolalolole)

&7

152.

156.

151.

151.

154.

152.

(=N Relwle)==)-]
[=R =g ===l -]

0 11 12

74470-4

50610-4

22020-4

04970-3

13320-4

96540-4
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0.0
0.0
1.0
036
1 21
2 8
11 8
11 B
i3 8
8 6
8 508
2 78
2 79
2 B0
2 81
1 &7
091

B W N

wooe -1 o

10
11
12
13
14
15
16
17
18

Q (=] (=3 (=] o [=] (=1 o (=) o o o o [=] o L=1 L= S ke

0.0
8L 0.0
0.0
1.0
22 1 2
-22 1 2
-22 1 2
22 1 2
7 21 229
-35 221 22%
78
79
80
81
32 1
) 7
5 1.52636

3
-3
-3
-3
201
201

-09

OO
COoO0oOo

4 24 27
5052000 23
50538000 25
5058000 -25
202 203 204
202 203 204

78 79

el el al=]
cooa

28

224 227 228
26 227 228

2% 201 202 203 204

HRERO
cooco

B O

[=R=2=0=]

s

20
21
22
23
24
25
26
27
28
29
30
31

w
N T D T D O N P T )
[=N =] (=N oo [ =] oo (=N =] oo o oo o

GG;OO SO o0 OO0 OO0 OO0 o0 OO oo

o © o o o o o 9O o o o o o O o

o OO0 OO o0
oo OO OO o0

(=]

(=N =]
oo oo (=N o) [=N=) oo (=R =]

o Q (R =] oo (=N =)
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[=R=N-J=f=R=oflela}=lofololeYolofolafoRefolafoRoRaRalale Nallele]
[=N=) o0 o
S - CO000CORC0000OIUBOdoOU0OD0000aR0oC
oo (=g =] (=]
Hodddd A A A A A A A A A At A A A A A A A A A
o (=] (=]
o (=] (=]
— o
™ (3]
=] =} [~
o - o
=] = <o
(= o w FOMIFINOUEEINANMENYOF OO ANM IO O AN
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Data file {3]

.OPEDID.DATA (GDI1RZ)

RZOUT3 input for ‘basic fuel cycle’

&ZONE

NID= B5,6,5

IDCITI1,1)= 1,
11,
21,
31,
41,
51,
61,
7L,

2,
12,
22,
32,
42,
52,
62,
72,
B2,

3,
13,
23,
a3,
43,
53,
63,
73,
83,

26, 24, 28,

4,
14,
24,
34,
44,
54,
64,
T4,
84,

5,
15,
25,
35,
45,
55,
65,
75,
8%,

6,
16,
26,
3g,
46,
56,
66,
76,

7,
17,
27,
37,
47,
57,
67,
77,

81, 14*0
IDSLA({1,1)=549,940, 341, 942,951,925, 926,928,
42, 25,884,894,
937,939,950.953,962,963,964,965 948, 854,
814,966,967,968,43%,579,580,582,584,59],
603,604, 605,606,608, 600,617, 627, 628, 620,
622,631,633,634, 644,646,648, 82,839,

39,441,442, 443,529,555,105,115, 147,

15, 18, 67, 68, 20*0,

8,
18,
28,
38,
48,
58,
68,
78,

9,
19,
29,
39,
439,
59,
69,
79,

8,

€,157,

10,
20,
3¢,
40,
50,
60,
70,
80,

11,
40,

1z,
LY

402, 4, 13, 63, 73, 74, 20,887,897,857,
817,889,899, 859, 815, 14*0,
IDCIT{1,2}= 10, 11, 12, 13, 14, 15, 93*0,
IDSLA{1,2)= 1%, 26, 24, 28, 42, 25, 93+*0,
1ocIT{l,3)= 10, 11, 12, 13, 14,
IDsLA{l,3)= 11, 26, 24, 28, 42, 25, 6, 105r

115, %0*0,

NEWZN{l1)=1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,21,22, 23
24, 25 26,27, 28 29,30,31,32,33,34,35,36,37,38,39,40,41, 42, 43,
44,45,46,47,48,49.50,51,52,38'0.

ZNGR(1)=32*1,15%2,5%*3,

ISTEP=17,
NZONE=52, 52,
EEND

Data .file [4]

-OPFORT.DATA (GDI1RZ)

output from RZOUT3,

POCOBL7.EGDI1.DENS

for ‘basic fuel cycle’

ARk ARk kR EXNFOTPAPION DATAR** bk khb sk hnhd

1100

11,46918-3 21.74999-4 39.65638-6 43.
73.35554-7 B2.60913-3 98.50358-3

132.31220-3 142.61937-4 152.74457-4
130.0 201.28188-3 212.91854-7
251,51758-8 263.8220-10 278.5073-10
310.0 320.0 330.0
370.0 380.0 350.0
430.0 440.0 450.0
490.90 500.0 510.0

0L,
160.
223.
282,

340.

400,
460

30258-7 53.
03968-2 111.
0 17¢.
71285-7 236.
3774-11 294,
o 350Q.
410,
410
530.

0
.0
520.0

79707-7 €6.
17896-2 123.
o 182.
62542-9 241,
30057-8 300,
0 300.
420.
480.
540.

a
.0
0

73607-6
28651-3
84691-4
22005-8

SO0 00O

550.0
610.0
672.83107-4
730.0
792.09324-4
850.0
2 2 0 Q
11.448%2-3
73.51142-7
132.31220-3
190.0
- 251,66777-8
310.0
370.0
430.0
490.0
550.0
610.0
672.78976-4
730.0
792.30406-4
850.0
3 3 00
11.4%403-3
73.88781-7

560.
620.
687,
740.
801.

21,

az.
142,
201.
264.
320.
380,
440.
500.
560,
620.
687.
740.
801.

21.
ez,

0
0
74029-4
0
09239-6

77607-4
60133-3
61937-4
28188-3
31983-10

[=R=QoRalola]

74029-4
0
18318-6

84530-4
58786-3

730.0
791.60877-4
850.0
3131 0 0
11.72898-3
72.17290-7
132.31221-3
190.0
257.45128-9
310.
370.
430.
490,
550.
610.
673.07470-4
730.0
791.50914-4
830.0
3232 0 0
11,72436-3
72.36147-7
132.31221-3
190.0
259.46179-9
310.0
370.0

OOCO0oQ

740.
BO7.

21,
.42931-3
1432,
201.
261,
320,
380.
440.
500.
560.
620.
687.

0
03978-7

72764-4
6§1937-4

28188-3
2826-10

SOOCQQ

74028-4

740.0

806,

21.
. 42788-3
142,
201.
261.
320.
380.

71913-7

77189-4

651937-4
28188-3
8090-10
0
)

570.
630.
690.
750,
B15.

31.
98.

152

al.
98.

VWOoSOO

6565-6

00720-5
90358-3

L74457-4
213.
271.
330.
390.
450.
510.
570.
630.
690
750.
817.

68157-7
01782-9
0

0
Q
0
0
0
0
1]
26002-6

15877-5
20358-3

750.0

813.

36.
.92030-3
152.
211.
271.
330.
390,
450,
510,
570.
630.
690.
750.
813.

38.
.92030-3
152.
211.
273.
330.
380,

73418-56

85380-6

74458-4
6§0892-7
9069-10
o

4]
0
0
0
0
0
o}
24357-4

05075-6

74458-4
29464-7
1931-10
¢
]

580.
640.
702.

0
0
17919-3

760.0

820,

43,
101.

6§5641-7
03968-2

160.0

224.
282,
340.
400.
460.
520,
580.
640,
702.
760.
B20.

44

760.
820.

41,
101.
160.
222.
.6340-12
340.
400,
460.
520.
580.
640,
702,
760.
820.

283

42.
101.

00145-7
9681-11

7919-3

QoOrROOO0O0

.78984-7
101.

035968-2

58220-7
03968-2
0

26524-7

7913-3

0OORrRrOCOO0OCO

02331-7
03968-2

160.0

222,
286,
340.
400.

40311-7
8851-12
o]
0

590.
650.
710.
770,
B30.

53,
111.
170.
237,
296,
350.
410.
470.
530.
590,
£50.
710.
770.
830.

54.
111.

770.
830.

52.
111.
170.
233.
.98672-8
350.
410.
470.
530.
590.
650.
710.
770,
830.

291

53.
111.
170.
234.
292,
350.
410.

OOoOO000

93013-7
17896-2
o]

22962-9
21125-8

QOCOOOOOO

44785-7
17896-2

B3502-7
17896-2
0

37278-9

[=Eaj=NaYalole o e

28755-7
17896-2
0
26227-9
01640-8
0
0

600.
660.
720.
789,
840.

66.
123.
182.
241.
300.
300.
420.
480.
540.
600.
6E0.

720

781,
840.

66.
123.

785.

OHbOQQODOD

5262-6

(=R =R N ]

62858-6
28651-3
84691-4
3gilc-8

7643-5

42750-6
28651-3

88512-6

840.0

66.
123,
182.
244,
300.
300.
420.
480,
540.
600.
660.
720,
784,
840,

66.
123,
182.
246,
300.
300.
420.

64365-6
28651-3
84691-4
09906-9

4650-6

OWOoOO0ODoOO0O

60035-6
28651-3
84691-4
18931-9
0
a
0

T00-86 09%6NL ONd
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430.0 440.0 450.0 460.0 470.0 480.0 5050 0 O
490.0 500.0 510.0 520.0 530.0 540.0 109.32850-3 111.27380-2 123,.55070-3 132,49820-3 142,83010-4 152.96540-4
550.0 560.0 570.0 580.0 550.0 600.0 188.22780-3 673.04990-2 682.41210-3
610.0 620.0 630.0 640.0 650.0 660.0 5151 0 0
673.02455-4 687.74029-4 €90.0 702.1791%~-3 710.0 720.0 i 109.32850-3 111.27380-2 123.55070-3 132.49820-3 142.83010-4 152.96540-4 -
730.0 740.0 750.0 760.0 770.0 783.83541-6 188.22780-3 673.04990-2 682.41210-3 -
791.52442-4 B06.94562-7 813.06902-6 820.0 830.0 840.0 k2582 0 0
850.0 109,32850-3 111.27380-2 123.55070-3 132,49820-3 142.83010-4 152.96540-4
3333 0 0 188.22780-3 673.04990-2 682.41210-3
101.03970-2 111.17500-2 123.28650-3 132.31220-3 142,61950-4 152_.74470-4 ek okt ok Nk e ok ok ok
****************SMOM DATA***'*********'*****I
3434 0 0
101.03970-2 111.179%00-2 123.28650-3 132.31220-3 142.61950-4 152.74470-4 Z0NE 1 :
949 1.46918E-03 940 1.74959E-04 541 9.65638E-06 942 3.30258E-07
3335 0 0 951 3.79707E-07 925 6.73607E-06 9526 3.35554E-07 928 2.60913E-03
101.03970-2 131.17900-2 123.28650-3 132.31220-3 142.61350-4 152.74470-4 8 B.920358E-03 11 1,03968E-02 26 1.17896E-02 24 3_.2B651E-03
28 2.31220E-03 42 2,51937E-04 25 2.74457E-04 884 0.00000E+00
36 36 0D 0O 894 0.00000E+00 6 2.84691E-~04 157 0.00000E+00 40 1.28188E-03
101.03970-2 111.17900-2 123.28650-3 132.31220-3 142.61950-4 152.74470-4 937 2.91854E-07 939 3.71285E-07 950 6.62542E-09 953 1.22009E-08
%62 1.51758E-08 963 3.82196E-10 964 8.50733E-10 $65 2.37739E-11
3737 0 0 548 4.90057E-08 854 0.00000E+00 814 0.00000E+00 966 0.00000E+0Q0
101.03970-2 112.96650-2 128.26930-3 135.817993-3 146.59100-4 156.30610-4 967 0.00000E+Q0 968 0.00000E+00 439 0,00000E+00 57% 0.00000CE+00
580 0.00000E+00 582 0.00000E+00 584 0.00000E+00 591 0.00000E+00
3838 0 © 603 0.00000E+00 604 0.00000E+00 60% 0.00000E+00 606 0.0000CE+00
101.03970-2 112.96650-2 128.26930-3 135.81799-3 146.59100-4 156.90610-4 608 0.00000E+00 600 0.00C000E+00 617 0.00000E+00 627 0.00000E+00
628 0.00000E+00 620 0.00C00E+00 622 0.00000E+00 631 0.00000E+00
3239 0 ¢ 633 0.00000E+Q0 634 0.00000E+00 644 0,00000E+00 646 O.00C0QE+00
101.03970-2 112.96650-2 128.26930-3 135.81799-3 146.59100-4 156.90610-4 648 0.00000E+00 82 0.00000E+00 839 0.00000E+00 12 0.00000E+00
39 0.00000E+00 441 0,00000E+00 442 0.00000E+00 443 0.00000E+00Q
40 40 0 © 529 0.00000E+00 555 0.0QQ00E+0Q 105 2.83107E-04 115 7.74029E-04
101.03970-2 112.96650-2 128.26930~3 135.81799-3 146.59100-4 156.90610-4 147 0.00000E+00 1 2,17919E-03 402 0.00000E+00 4 0.00000E+00Q
13 0.00000E+00 €3 0,00000E+00 73 0.00000E+00 74 0.00C0CE+Q0
41 41 0 © 20 0.00000E+00 BB7 9.15262E-06 897 2.09324E-04 B57 1.09233E-06
101.99080-2 115.24170-3 121.46120-3 131.02800-3 141.16460-4 151.22020~4 817 5.96565E-06 889 0.00G00E+00 899 0.00000E+00 859 0.0000QE+00
819 0.00Q00E+Q0
42 42 0 O
101.9%9080-2 115.24170-3 121,46120-3 131.02800-3 141.16460-4 151.22020-4 ZONE 2
949 1.44892E-03 940 1.77607E-04 941 1.00720E-05 942 3.65641E-07
42 43 0 0 951 3.93013E-07 925 6.62858E-06 926 3.51142E-07 928 2.60133E-03
101.99080-2 115.24170-3 121.46120-3 131.02800-3 141.16460-4 151.22020-4 8 8.90358E-03 11 1.03968E-02 26 1.17896E-02 24 3.28651E-03
’ 28 2,31220E-03 42 2.61937FE-04 25 2,74457E-04 834 0.00C00E+00
44 44 0 O . 894 0.00000E+00 6 2.84691E-04 157 0.00000E+00 40 1.28188E-03
101.99080~-2 115,24170-3 121.46120-3 131.02800-3 141.16460-4 151.22020-4 937 3.68157E~07 939 4.00145E-07 950 7.22962E-09 953 1.38310E-08
. 962 1.66777E-08 963 4.39829E-10 964 1.017B2E-09 965 2.96814E-11
4545 0 0 948 6,21125E-08 834 0.00000E+00 814 0.00000E+00 9566 0.00000E+00
101.99080-2 115.24170-3 121.46120-3 131.02800-3 141.16460-4 151.22020-4 967 0.00000E+00 963 0.00000E+00 439 0.00000E+00 579 0.00000E+00
’ 580 0.00000E+00 582 0.00000E+00 584 0.00000E+00 591 0.000Q0QE+00
46 46 0 0 603 0,00000E+00 604 0.00000E+00 605 0.00000E+00 606 0.00000E+Q0
104,38989-3 114.50900-2 121.25690-2 138.84309-3 141.00180-3 151.04970-3 608 0.00000E+C0 600 0.00000E+00 617 0.00000E+00 627 0.00000E+0Q0
628 0.00000E+00 620 0.CO0000E+0Q0 622 0.00000B+00 631 0.00C00E+00
47147 0 O 633 0.00000E+C0 634 0.00000E+00 644 0.00000E+Q0 646 0.00000E+00
104.38990-3 114.50900-2 121.25690-2 138.84310-3 141.00180-3 151.04970-3 648 0,Q0000E+00 82 (.00000E+00 839 0,00000E+00 12 0.00C00E+00
. 39 0.00000E+00 441 0.00000E+00 442 0.00000E+00 443 0.00000E+00
43 48 0 O 529 0.00000E+00 555 0.Q0000E+00 105 2,78976E-04 115 7.74029E-04
106.36540-3 111.77540-2 124.94900-3 133.48200-3 143.94460-4 154.13320-4 147 0.00000E+QQ 1 2.17919e-03 402 0,00000E+0Q 4 0.00000E+00
189.24600-3 677.89510-3 682.90880-2 13 0.00000E+00 63 0.00000E+00 73 0.00000E+00 74 0.00000E+00
49 49 0 0 . 20 0,00000E+00 887 1.17643E-05 8%7 2.30406E-04 857 1.18318E-06
109,32850-3 111.27380-2 123.55070-3 132.49820-3 142.83010-4 152.96540-4 817 7.26002E-06 889 0.00000E+00 899 0.00000E+00 859 0.00000E+00
0

188.22780-3 §73,04990-2 682.41210-3 819 0,00000E+Q0
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ZONE

3

949 1.41403E-03 940 1.84530E-04 941 1.15877E-05 942 4.78984E-07
951 4.44785E-07 925 6.42750E-06 926 3.88781E-07 9528 2,58786E-03

20 0.00000E+00 887 4.84650E-06 897 1.50914E-04 857 6.71913E-07
24357E-06 889 0.00000E+00 899 0.00000E+00 855 0.00000E+00

817 3.
81% 0.

ZONE
949
351
8
2B
894
337
962
948
967
580
603
608
628
633
648

00000E+00
32

.72436E-03
.287558-07
.92030E-03
.31221E-03
.00000E+00D
.25464E-07
,A6179E-09
.01540E-08
. 00000E+00
.0DCOOE+00
. 00000E+00
.00000E+00
.00Q00E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
.00000E+00
. 00000E+00
.06902E-06
.00000E+00

33

.03970E-02

61950E-04

34
03970E-02
61950E-04

340
325

42

939
563
854
568
582
604
600
620
634

441
555

63
887
BB9

26
25

26
25

QWRDNDOSOOOOOOOMNIMDNEOME

ZCNE

47

L77189E-04 941
,600I9E-06 926
.03968E-02 2§
.61937E-04 25
.84691E-04 157
.40311E-07 950
.80899E-10 964
.00000R+00 814
.00000E+00 439
.00000E+00 584
.00000E+00 605
.Q00000E+00 617
.00000E+00 522
L00000E+0Q 644
.00000E+D0Q 839
.00000E+Q0 442
.00000E+00 105
.17919E-03 402
.Q0000E+00 73
.83541E~06 897
.00000E+00 895

L17900B-02 24
. 74470E-04

.17900E-02 24
. T4470E-04

OFOQOWDOOCOODOOWRONRENM®

3,

3

.05075E-06
.36147E-07
.17896E-02
. 74458E-04
.00000E+00
L26227E-09
.19306E-10
.00000E+00
.Q0000E+00
.00000E+00
.00000E+00
.00000E+00
.000C0E+00
. 00000E+00
.00000E+00
. 0D0000E+00
.02455E-04
.00000E+00
. 00000E+00
.52442E-04
.00000E+00

28650E-03

.2B650E-03

28

28

COROONO0OOo0C0O00O0OMHOWNNR

2.

2.

.02331E-07
.42788E-03
.28651E-03
.00000E+00
.28188E-03
.18931E-09
.88508E-12
.00000E+00
.00000E+00
-GOQ0QE+DD
.000Q0E+00
-G0000E+00
-00000E+00
L QOGOOE+0D
-0000CE+QD
.00000E+00
.74029E-04
.00000E+00
.00000E+00
.94562E-07
.00000E+00

31220E-03

31220E-03

11 4.389%0E-03 26 4.50900E-02 24 1.25690E-02 28 3.54310E-03
25 1.04970E-03

42 1.

00180E-03

ZONE 48

11 6.36540E-03

42 3.94460R-04
. 315 2.90880E-02

ZONE

49

11 9.32850E~03
42 2.83010E-04
115 2.41210E-03

ZONE
11 9.32850E-03
42 2,83010E-04

115 2.41210E-03

ZONE
11 %.32850E-03
42 2.83010E-04

115 2.41210E-03

ZONE
11 9.32850E-03
42 2.83010E-04

115 2.41210E-03

Ardkk kA kA kk kAR AENDr kb h ATk ndh

Data file [5]

SLAROM input for ‘iterative condensation’

FREP

50

51

52

26
25

26
25

26
25

26
25

26 1.27380E-02 24 3.

1.
2.

.77540E-02
.13320E-04

.27380E-02
.96540E-04

27380E-02
96540E-04

-27380E-02
2.

95540E-04

25 2.96540E-04

24 4.

24 3.

24 3.

24
6 B

w

6 8B

-OPDEND.DATA (GDGO0S)

34500E-03
.24600E-03 1

550708-03
.227808-03 1

.22780E-03 1

.55070E-03
\Z22780E-03 1

S3070E-03
.227B0E-03 1

28 2.
05 3.

55070E-03 28 2.
05 3.

28 2.
05 3.

28 2.
05 3.

.48200E-03
05 7.

B89610E-03

49820E-~03
04990E-02

43820E-03
04930E-02

45820E-03
049308-02

49820E-03
04990E-02

INNER CORE 1,CORE 7,HQPU39.86/44.86%,4*9,75,165%,31/42ZRH, BOC GDGO

2 1 0 1 1 0 3-20

10703.15 1.3 0.0
1373.15 703.1%

77 8
0.30705 0.30160
949 0.549351E-02
951 0.185357E-05

8 0.351686E-01
157 0.000000E+00
353 0.984156E-07
965 0.322166E-09
966 0.000000E+00
579 0.000000E+00
591 0.000000E+00
606 0.000000E+D0
627 0.000000E+00
631 0,000000E+00
646 0.000000E+00

12 0.0000COE+00
443 0.000000E+00
115 0.304139E-02
13 0.000000E+00

940
925
884
937
962
948
967
580
603
608
628
633
648

39
529
147

63

.735227E-03
L252666E-04
.000000E+00
-179786E-05
.953287E-07
.363717E-06
.000000E+00
.000000E+0D
. 000000E+00
.000000E+00
. 000000E+00
. 000000E+DQ
. 00000CE+00
. 000000E+00
. 000000E+00
. 0C00OOE+Q0
. 000000E+00

941
928
894
939
963
854
968
582
604
600
620
634

441
£55
402

73

00 0 070

.486471E-04
.161152E-05
. G0B000E+00
.191532E-05
.304819E-08
.QOQ000E+OQ
.000000E+00
.O0C000E+00
.0D0000E+DO
. 000000E+00
.000000E+DC
-000000E+00
. 000000E+00
.000000E+00
.000000E+DD
,000000E+00
. 0Q0000E+00

OOOCOCOOLOOO0COoO00

942
928

950
964
814
439
584
605
617
622
644
B39
442
105

74

.214555E-05
.102704E-01
.111864E-02
.406384E-07
.B9568BE-(B
.000000E+00
. 0000008+00
.000000E+00
.000000E+00
. 000000E+Q0
.000000E+Q0
. D0G000E+00
. 000000E+D0
.00Q0GOE+0Q
.104222E-02
. 000000E+00
. 000000E+00

[=Y=NuFoloNoNoloNeNolal=N=gol =)=
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20 0.000000E+00 887 0.591615E-04
817 0.393071E-04 883 0.000000E+00
813 0.000G00E+00

11 9.139463E-01 26 0.158146E-01
42 0.351362E-03 25 0.368157E-03

PATH
HETEROGENECUS 2 TEMPERATURE MODEL
70 02 2 1 0 0 O
3 2 2 0 2 0 00 4 0 &
1L 2
0.0 0.30705 0.60865
PIJF
37 05 3 00 0 O
e 0 0. 0. 0. 0.
9
EDIT
2 2 1 00
INCORE
PREP

OUTER CORE 2,CORE 7,HQPU39.86/44.

21 0 2121 0 3-200 0 0
10703.15 1.3 0.0
1373.15 703.15
77 8
0.30705 0.26171

949 0.567654E~02 %40 0.637067E-03
951 0.122012E-05 925 0.218034E-04

8 0.307707E-01 884 0.00C000E+00
157 0.000000E+00 937 0.115092E-05
953 0.306155E-07 962 0.439324E-07
965 0.510089E-10 948 0.165980E-06
966 0.000000E+00 967 0.00CO00E+00
579 0.000000E+00 580 0.000000E+00
591 0.0C0000E+Q0 603 0.Q0C000E+00
606 0.000000E+00 608 0.000000E+00
627 0,000000E+C0 628 0,000000E+00
631 0.000000E+0Q 633 0.000000E+00
646 0.000000E+00 648 0.000000E+00
12 0.000000E+00 39 0.000000E+0Q
443 0.000000E+QQ 529 0.Q00000E+00
115 0.265585E-02 147 0.000000E+00
13 0.00Q000E+0Q0 63 (.000000E+00
20 0.000000E+00 887 0.365056E-04
817 0.236091E-04 889 ©.000000E+00
819 0.000000E+00

11 0.146730E-01 26 0.166387E-01
42 0.369672E-03 25 0.387342E-03

PATH

HETEROGENECQUS 2 TEMPERATURE MODEL
W2 2 10 0 0

3 22 0 2 0 0 0 4 0 &

1 2

0.0 0.30705 0.56876
PIJF

37 0 5 3 0 0 0 0

897 0.107694E-02 857 0.554935E-05
899 0.000000E+00 859 0,000000E+00

24 0.440851E-02 28 (.310159E-02
40 0.164787E-02 1 0,280137E-02

180 0 0 360 O

B6%,4*9.75,165%,31/42RH, BOC GDGO
070

941 0.306210E-04 942 0.958221E-06
926 0.957798E-06 928 0.833109E-02
894 0.000000E+00 6 0.976832E-03
939 0.109166E-05 950 0.193127E-07
963 0.100415E-908 964 0,197616E-08
854 0.000000E+00 814 0.000000E+00
968 0.000000E+00 4395 ©.000000E+00
582 0.0000008+00 584 0.000000E+00
604 0.000000E+00 605 G©.000000E+00
600 0.000000E+00 617 ©.000000E+00
620 0.000000E+00 622 0.000000E+00Q
634 0.000000E+00 644 0.000000E+00
82 0.0000COE+00 839 0.000000E+00
441 0.000000E+0Q 442 0.000000E+00
555 0.000000E+00 105 0.100026E-02
402 0.000000E+00 4 0.000000E+00
73 0.0000008+00 74 O.000000E+00D
897 0,775911B-03 857 0.329013E-05
899 0,000000E+00 859 0.000000E+QD

24 0,463825E-02 28 0.326322E-02
40 0.173374E-02 1 0.294733E-02

180 0 0 360 O

¢ ¢ 0. 0. 0. 0.
0

EDIT
2 21 00
OTCORE
PREP .
PLENUM UP&LO,LO Q PU,165%FUEL,

11090 0 ¢ 3-20 00 0 0

703.15 0.0 0.0
6
1.0

11 1.03970E-02 26 1,17900E-02 24

42 2.61950E-04 25 2.74470E-04
PLENUM
PREP

PLUGGED PIN, LO Q 65%FUEL

.1
110 0 0 0 3-200 0 0 0

703.15 0.0 0.0
6
1.0

11 1.03970E-02 26 2.96650E-02 24

42 6,591008-04 25 6.90610E-04
PLUGGD

FREP )

ROD FOLLOWER/GAP,

1 10 0 0 0 3-=200 0 0 O

703.15 0.0 0.0
6
1.0

11 1,99080E-02 26 5.24170E-03 24

42 1.16460E-04 25 1.22020E-04
FOLLOW
PREP
UPP/RAD'L SH'LD,

11 0 0 0 0 3-20 0 0 0 O

703.15 0.0 0.0
6
1.0

1@ 4.38990E-03 26 4,509008-02 24

42 1.00180E-03 25 1.04970E-03
UPPSHD
PREP
LOWER SHIELD,

1100 0 0 3-200 0 0 0

703.15 0.0 0.0
9
1.0

42 3.94460E-04 25 4.13320E-04
115 2,90880E-02
LOWSHD
PREP
ABSORBER ROD,

11 §.36540E-03 26 1.77540E-02 24

6

HETEROGENECUS CELL MODEL

70

3.28650E-03

70

8.26930E-03

70

1.46120E-03

10

1.25690E~02

70

4.94900E-03
9.24600E-03

6§ 1 0 1 1 0 3-21 0 0 0 070

703.15 1.3 0.0
3 15 1 5 30

4.7901 0.1137 0.9751 2.1419 0.3937 18.8519
6 2.470B0E~02 105 9.158%0E-02 115 7.24350E-03 /

11 2.19485E~09 /-~

28

28

28

28

28
105

.31220E-03

.81800E-03

.02800E-03

.84310E-03

.48200E-03
.89610E-03

WITHIN 9.7 S/A FUEL
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26 5.63630E-02 24 1.57110E-02 28 1.10540E-02
42 1.252308-03 25 1,31210E-03 /
11 2,.19495E-02 /
26 5.63630E-02 24 1.57110E-02 28 1.10540E-C2
42 1.25230E-03 25 1.312108-03 /
949 6.49311E-04 940 8.17696E-04 941 1,68546E-04 942 3.13512E-04
951 1.94612E-05 925 7.78987E-06 926 3.61466E-07 928 2,99340E-03
8 1.03332E-02 11 1.18383E-02 26 1.07946E-02 24 3.00913E-03
28 2.11706E-03 42 2.39830E-04 25 2.51294E-04
40 &.79872E-04
937 3.26B05E-07 939 6.6453BE-07 950 4.94608E-07 953 1,17133E-05
962 1.13309E-06 963 4.51328E-08 964 1.29052E-06 965 4.B89657E-08
948 6.45035E-05
1 1.15578E-03
887 1.02518E~05 897 B8.98626E-05 857 1.21023%E-06
817 6.73348E-05 /

PATH
TITLE CARD HETEROGENECUS ROD
7 6 2 1 1 0 0
3 6 6 0 6 0 0 0 0 ¢ 810 0 015 0
1 2 3 4 5 -
0.0 4.7901 4.9%038 5.7652 7.9071 8.3008 27.1527
PIJF
37 005 3 0 1 0 0
o 0 0. 0. 0.
0
EDIT
2 21
1 5 1
ABSORB
FREP
ROD ABSORBER HOMOGENECUE FPFC1 LOQ 160%, 4*SMONTH 30/CPIN ZRH
11 0 0 0 0 3-20 0 0 0 070
703.15 0.0 0.0

1 0
5

9
1.0
11 9.32849E-03 26 1,27380E-02 24 3.55070E-03 28 2.43820E-03
42 2.83010E-04 25 2.96540E-04 6 8.22779E-03 105 3.049%0E-D2
115 2.41210E-03
AHOMOG

Data file [6] .OPCITD.DATA (PHAINT70)

CITATION input for ‘iterative condensation’

CITATION 00000010
INCOR SLAROM 00000120
600MW / 60 CM PU BURNING CORE , PU VECTOR STUDY , HIGH QUALITY FU
CORE VII DSD RCDS 0% CSD RODS 30% PHAL IT. 1
001 .
¢ 00 O0CO0O0OO®ODO0OOOCOCDODODOCO0OO0OTCOC1CO0 000
100 0101190000 1000CO0CO0O0O0OQ QGO0

003
oo 0 90 7 0 0 0
1.0000E-4 1.0000E-5
004
10 46.21720 1 4.2749%90
1 4.61620 6§ 28.74400
10 50.00000 2 7.00000
1 2.00000 14 70.00000
005
5 B 6 B 8 6 8 6
5 8 5 8 8 5 8 5
4 8 4 8 8 4 8 4
3 8 3 8 8 3 8 3
1 8 1 8 5 1 8 2
1 51 5 5 1 5 2
4 5 4 5 5 4 5 4
35 3 5 5 3 5 3
T 77T T 17
o008
-7070 0 8 2 1 1 3
INCOR SLARCM
OTCOR SLARCM
PLENU SLAROM
4
PLUGG SLAROM
5
FOLLO SLAROM
6
UPPSH SLAROM
LOWSH SLAROM
8
ABSOR SLAROM
INCOR SLAROM
023
¢ 0 0 7
999

Data file [71

flux extract JOINT input for
condensation’

0

38.52480
1.24510

3.00000
33.00000

~ltnunnooodoer

T R N W s Oy

6

o hh S

2.2926
2.4628

5.00000

o0 1.0 0 0 0 O

1 2.2365 7 38.4B690
6 30.29210 & 42.20000

6 18.00000 1442.00000

CITATICNPOST

o
70

‘iterative

00000270
00000280
00000250
00000120
00000290
00000120
00000290
00000120
00000250
00000120
00000290
00000120
00000290
00000120
00000230
00000120
60000250
00000120
00000250
00000120
00000910
00000920
0GOGORE0

.OPEDID.DATA (PFC1F)
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INCOR
OTCOR
PLENU
PLUGG
FOLLO
UPPSH
LOWSH
ABSOR

Data file [8]

condensation JOINT input, 7 groups,
‘iterative condensation’

CITATIONPOST

1

7
4 B 19 28 37 46 70

PDSIN INCOR
PDSOUT INCOR
USERPDS INCOR
INNER-CORE
PDSIN OTCOR
BDSOUT OTCOR
USERFDS OTCOR
QUTER-CORE
PDSIN PLENU
PDSOUT PLENU
USERFDS PLENU
PLENUM
PDSIN PLUGG
EDSOUT PLUGG
USERPDS PLUGG
STEEL PLUG
PDSIN  FOLLO
PDSOUT FOLLO
USERFDS FOLLO
ROD FOLLOWER
PDSIN UPPSH
PDSOUT UPPSH
USERFPDS UPPSH
UPPER-SH'D
PDSIN  LOWSH
DSOUT  LOWSH
USERFPDS LOWSH
RAD'L~-SH'D
PDSIN  ABSOR
PDSQUT ABSOR
USERPDS ABSOR
ROD ABS-HET
PDSIN  AHOMO
PDSOUT AHOMO
USERPDS ABSOR

SLAR 0 1

SLAR

CITA

OPTIMIZED CORE
SLAR 0 1

SLAR

CITA

OPTIMIZED CORE
SLAR 0 1

SLAR

CITA

OPTIMIZED CORE
SLAR 0 1

SLAR

CITA

OPTIMIZED CORE
SLAR 0 1

SLAR

CITA

OPTIMIZED CORE

SLAR 0 1
SLAR

CITA

OPTIMIZED CORE
SLAR O 1

SLAR

CITA

OPTIMIZED CORE
SLAR 0 1

SLAR

CITA

OPTIMIZED CORE
SLAR O 1

SLAR

CITA

00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120

.OPEDID.DATA (PFC1C)

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020

- 00000060

00000070
00000080
00000020
00000060
Q0000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080

ROD ABS-HOMO

OPTIMIZED CORE

Data file [9]

X-gection re-formatting JOINT input for

00000020

-OPEDID.DATA{PFCI1M)

‘iterative condensation’

CITATICNMICRO
INCOR SLAROM

85
1 949 PU239 239.0530
2 940 PU240 240.0540
3 941 PU241 241.0570
4 942 . pU242 242.0580
5 951 AM241 241.0750
6 925 0235 235.0440
7 926 U238 236.0460
8 928 U238 238.0510
9 8 0 15.9994
10 11 HNA 22.9898
11 26 FE 55.8470
12 24 CR 51.9961
13 28 NI 58.6300
14 42 MO 95.9400
15 25 MN 54.9380
16 884 U-238FF 238.0
17 894 PU-239FP 239.0
18 § C 12.011
19 157 N5 15.000
20 40 ZR 91.224
21 937 NP237 237.048
22 939 NWP239 239.053
23 950 AM242M 242,060
24 953 AM243 243.061
25 962 CM242 242,059
26 963 (M243 243.060
27 964 (M244 244.063
28 965 cCM245 245.066
29 948 PU238 238.050
30 854 U235-FP 235.0

31 814 PU241-FP 241.0

32 966 (M246 246.0

33 967 (M247 247.0

34 968 (M248 248.0

35 439 TC99 99.0

36 579 Lal39 1358.0

37 580 CE140 140.0

38 582 CEl42 142.0

39 584 CEl44 144.0

40 591 FPR141 141.0

41 603 HND143 143.0

42 604 ND144 144.0

43 605 ND145 145.0

606 NDL46 146.0

COCOO0OOOOOOCOoOOCO

L OOCOO00

[=R=g-l=polol=k=j=al=Raj=gapejojafojalnaRajsys)=)==)]

ODCO0OO0OCCOO0

.334000E-10
.336
.337
.338
.336
.323
.324
.331

E-10
E-10
E-10
E-10
E-10
E-10
E-10

.330000E-10
.331000E-10
.3450008-10
.346000E-10
.352000E-10
.352000E-10
.353000E-10
.353000E-10
.337000E-10
.0
.0
.354000E-10
.354000E-10
.354000E-10

00000100
00000200
00000300
00000400
00000420
00000420
00000420
00000420
00000420
00000420
00000420
00000420
00000420
00000420
00000400
00000410
00000420
00000420
00000420
00000429
00000420
00000420
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FOLLO
10 11
UPPSH
011

ND148 148.0 0.
ND150 150.0 0.
PM147 146.915 0.
SM147 147.0 0.
SM148 148.0 0.
SM1L50 150.0 0.
SM152 152.0 0.
EUi51 150.919 0.
BU153 152.921 0.
EU154 154.0 0.
GD154 154.0 0.
GD156 155,922 0.
anisa 157.924 0.
PB56 207.2 0.
BI209 209.0 0.
MG 24.305 0.
¥ 88.9069 0.
RUL101 100,906 0.
RUL02 101,904 0.
RU103 102.906 0.
1129 128,905 0.
Cs135 134.906 0.
-BLO 10.0129 0
B11l 11.0093 0
Nid 14.0031 0.
H. 1.0078 0.
HE 4.0026 0.
BE 9.0122 0.
AL27 26.9818 0.
LI6 6.0151 Q.
LI7 7.0160 0.
W-NAT  183.8500 0.
ca 40,0800 0.
U238-FP  238.0 D.
PU239-FP 239.0 0.
U235-FP  235.0 0.
PU241-FF 241.0 0.
U238-FP . 238.0 0.
PU239-FP 239.0 0.
U235-FP  235.0 0.
PUZ41-FP 241.0 0.
85 INNE CORE REGICN
4 5 6 7 B 91011
28 29 30 31 32 33 34 35
52 53 54 55 56 57 58 59
76 77 78 79 80 81 B2 83
85 OUT CORE REGION
4 5 6 7 8 91011
28 29 30 31 32 33 34 35
52 53 54 55 56 57 58 59
76 77 78 79 80 81 82 83
& PLENUM
13 14 15
& STEEL PLUG
13 14 15
6 ROD FOLLOWER
13 14 15
6 UPPER SHTELD
13 14 15

o0 W=
PO RN

manwR
[l =N "]

14
62

14

62

15
63

15
63

16
40
64

16
40
64

17
41
65
17

65

18
42
66
138

66

19
43
&7
19

67

20
44
68
20

68

21
45
69
21

69

22 23
46 47
071

22 23

00000420
00000420

2400000280
48
72

2400000280

46 47 48

70 71

72

00000310
00000280
00000310
00000280
00000320
00000280
00000310
00000280

LOWSH 9
1611 12 13 14

ABSOR 9
1011 12 13 14

AHOMO 9
1011 12 13 14

LOWER  SHIELD
15 18 67 68
ROD ABS-HET

15 8 67 &8
ROD ABS-HOMO
15 18 67 68

Data filé [101]

00000310
00000280
00000320
00000280
00000320
00000280
000003900

-.OPDEND.DATA (GDI1S})

SLAROM input for ‘basic fuel cycle’

FREP

INNER CORE 1,C7,HPU40.25/45.03%,4*9.75M, 165%,24/8ZRH/B4CP, S0C GDI1
21011 0 3
10703.15 1.3 0.0
1373.15 703.15
71
0.30705 0.30160

8

94% 0.57728B5E-02
951 0.145198E-05
8§ 0.345848E-01
157 0.000000E+00
953 0.479410B-07
965 0.934148E-10
966 0.000000E+00
579 0.000000E+00
591 0.000000E+00
606 0,000000E+Q0
627 0.000000E+00
631 0.000000E+00
646 0.000000E+00
12 0.0000C0E+00
443 0.000000E+00
115 0.304139E~-02
13 0.000000E+Q0
20 0.00000Q0E+00
817 0.234408E-04
819 0.000000E+00
11 9.139463E-01
42 0.351362E-03
PATH

940
925
B84
937
962
948
967
580
603
608
628
633
648

39
529
147

63
837
885

26
25

¢ 0 9 ¢ 070

. 687624E-03
. A64680E-D4
. 000000E+00
.114678E-05
.596302E-07
.192558E-06
. 0Q0000OE+00
. 000CG00E+QD
. 000000E+00
. 000000E+00
. 000000E+00
. 000000E+00
.000000E+00
. 000000E+00
. 000000E+00
.000000E+00
. 0000C0E+00
.359634E-04
. G0G000E+O0

.158146E-01
.368157E~03

HETEROGENEOUS 2 TEMPERATURE MODEL

002 2 1 0 0 0
3 2
r 2
0.0 0.30705 0.60865
PIJF
37 0 5 3 0 0 0 O
o0 0. 0. 0. 0.
0
EDIT

2 0 2 0 0 0 4 0 8

941
826
894
939
963
854
968
582
604
600
620
634

441
555
402
857
859

24
490

180

OO O0O0DDO0DCOo0OOO0

.379428E-04
.131849E-05
. 000G00E+00Q
.145889E-05
.150176E-08
. 000000E+00
.0CO000E+OD
. 000000E+00
.000000E+00
. 000000E+00
. 000000E+00
. Q00000E+C0
. 00Q0Q0E+0G0
. F00000E+Q0

CQ00COE+00

.O00000E+00
. QO0000E+D0
LB224378-03
-Q00000E+D0

.440852E-02
. 171951E-02

0

0 360 0

942
928

950
964
814
439
584
605
617
622
644
839
442
105

74
857
859

COoOCOoOoQOOO0OCO0C0DOR

.129768BE-05
.102521E-01
.111864E-02
.260333E-07
.334279E-08
.00C000E+00
. 000000E+QC
.000000E+00
.G00000E+00
. GO0000E+00
.000000E+00
L0000 00E+00
.000000E+Q0
.000000E+00
.111241E-02
.000000E+GD
.000000E+00
.429233E-05
.000000E+00

.310159E-02
.292317E-02
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2 2 1 0 0
ICO1FF

FREP

INNER CORE 2,C7,HPU40

21 0 1

10703.15 1.3 0.0

1373.15 703.15
77

0.30705 0.30160

943
951
8
157
953
965
966
579
591
606
627
631
£46
12
443
115
13
20
817
819

11
42

PATH

0.
0.154427E-05
0.349848E-01
0.000000E+00
0.543461E-07
0.116627E-09
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.000000E+00
0.
0
Q
0
Q
Q
o]
Q
Q
0
0

B
569324E-02

000000E+C0

. 000Q00E+0Q
.000000E+00
. 000000E+00
-304135E-02
.000000E+00
.000000E+C0
.285268E-04
-QC0000E+QD

.139463E-01
.351362E-03

1 0 3

240
925
884
937
262
9438
967
580
603
608
628
633
648

39
529
147

63
887
889

26
25

.25/45.,03%,4*%.75M, 165%,24/8ZRH/ BACP, SOC GDI1
0

0 0 0 0

.697871E-03
.260457E-04
. 000000E+00
.144660E-05
.655317E-07
-244059E-06
.000000E+00
-Q00000E+Q0
.000000E+00Q
.Q00000E+Q0Q
.000000E+00
.000000E+00
-000000E+00
.000000E+00
.000000E+Q0
L 0000008+00
.D0000CE+0D
.462255E-04
.000000E+00

.158146E-01
.36B157E-03

HETEROGENEOQUS 2 TEMPERATURE MCDEL
0 2 2 1 0 0 0
3 2 2 0 2

1

0.0 0.30705 0.60865

PLIF

2

00 0 4 0 6

37 05 3 0 0 C O

0 0 0. 0. 0.

0
EDIT

2 2 1 0 0

ICO2ZFF

PREP

INNER CORE 3,C7,HPU40,25/45,.03%
0 3 o0 o 0

2 1 0 1 1

0.

OC31FF

FREP

o7

941
926
894
939
963
854
968
582
604
600
620
634

441
555
402

73
897
899

24
40

180

CO0O00000C0000DO0O0OCOO0O

-395759E-04
.137974E-05
. 000000E+00
.157229E~05
,172822E-08
.000000E+00
. 000000E+00
. 000000E+0Q
.000000E+00
.000000E+00
.000000E+Q0
.000000E+00
.000000E+00
.000000E+00
-000000E+00
. Q00000E+00
.000000E+00
.905334E-03
. 000000E+00

.440852E-02
-171951E-02

0 © 360 0

942
328

950
964

‘814

439
584
605
617
622
644
839
442
105

74
857
859

COO00O0OOoO0O0OCO00OO0OO00000

.143671E-05
.102214E-Q1
-111864E-02
. 2B4073E-07
.399932E-08
- 000000E+0D
. 000000E+00
. 000000E+00
.000000E+00
.000000E+00
. 000000E+00
-000000E+00
. 000000E+00
- 000000E+00
.109618BE-02
. 000000E+00
. 000000E+00
.4649507E-03
.000000E+00

.31015%E-02
.252317E-02

,4%9.75M, 165%, 24/ BZRH/B4CP, 50C 6DI1
o 070

OUTER CORE 32,C7,HPU40.25/45.03%,4*5.75M, 165%,24/82RH/BACP, S0C GDI1
21 01 1 0 3

00 0 0

0 70

10703,15 1.3 0.0

1373.15 703.15
77

0.30705 0,26171

949
951
8
157
953
965
966
579
591
606
627
631
646
12
443
115
13
20
817
819

11
42

PATH

o0 [=lejofojojolofoRollofoRojoBolo}olololele]

8

.591662E-02
L 112802E-05
.306073E-01
-0000Q0E+00
.212368E-07
,236241E~10
. 000000E+00D
.000000E+00
.0000Q0E+Q0
. 000000E+00
. 000000E+00
. 000000E+00
.D00000E+00
. 000000E+00
.000000E+00
. 265585E-02
. 000000E+00
.000000E+00
.105304E~04
. 0Q0Q00E+0D

.146730E-01
.3E69672E-03

940
925
884
937
962
948
967
580
603
608
628
633
648

39
529
147

63
887
889

26
25

o000 00000D00LO0O0Q

.607971E~D3
.226472E-04
. 000000E+00
L4442)7E-06
-324653E-07
.691B67E-07
. 000000E+0D
. 000000E+00
-DO0Q000E+D0
.000000E+00
L 000000E+00
.QO0000E+00
.000000E+00
. 000000E+00
.QOO000E+0Q
.000000E+00
. 000000E+00
.131601E-D4
. 000000E+00]

.166387E-01
.387342E-03

HETEROGENEOQUS 2 TEMPERATURE MODEL
70 2 2 t1 0 0 O
3 2 2 0 2 0 00 4 0 6
1 2

0.0 0.30705 0.56876

PLJF

37 0 5 3 0 0
0 0 0. 0. 0.

0 0
0,

941
926
894
939
963
854
968
582
604
600
620
634

441
555
402
897
899

24
40

180

¢ 0 0 0 070

PLENUM ,LC ¢ PU, 165%FUJEL, UPPER INNER
0 0 3
0

]
1.0

.276237E-04
.B10268E-06
.000000E+00
.B24555E-06
.620701E-0%
.000000E+00
.000000E+00
.000000E+00
-000000E+00
.000000E+00
.000000E+00
.000000E+0Q
.000000E+00
. 000000E+00
. 000000E+0Q
.000000E+00
. 000000E+00
.523059E~03
. 00000GE+0D

.463825E-02
.180912E-02

0 0 360

11 1.03970E-02 26 1.17900E-02 24 3.28650E-03
42 2.81950B-04 25 2.74470E-04

UIPLNN

PREP

1 1 0
703.15 0.0 0
]

PLENUM ,LO © PU,165
0 0 0
.0

1.0

3

$FUEL,

UPPER OUTER

0 0 0 0 070

11 1.03970E-02 26 1.17500E-02 24 3.28650B-03
42 2.61950E-04 25 2.74470E-04

UOPLNN

942 0.694238E-06
928 0.833054E-02
6 0.976832E-03
950 0,146247E-Q7
964 0,.109560E-08
814 0.000000E+00
439 0.000000E+00
584 0.000000E+00
605 0.000000E+00
617 0.000000E+00
622 0.000000E+00
644 0.000000E+00
839 0.C00000CE+00
442 0.000000E+00
105 0,103778E-02
4 0.000000E+Q0
74 0.0G00000E+00
857 0.238318E-05
859 0.CG00000E+00
28 0.326322E-02
1 0.307549E-02

0

28 2,31220E-03

28 2.31220B-03
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PREP ABSORBER ROD 2, HETEROGENECUS CELL: MODEL ~ WITHIM %.7 S/A FUEL
6 1 01103 0 000 070
....................... 703.15 1.3 0.¢
3 1 5 F 5 30

REPETITIVE DATA REMGCVED . 4.7901 0.1137 0.9751 2.1419 0.3937 18.8519
....................... 6 2,47080E-02 105 9.15890E-02 115 7.24350E-03 /
11 2.19495E-09 /
26 5.63630E-02 24 1.57110E-02 28 1.10540E-02
IRDSHD . 42 1.25230E-03 25 1.31210E-03 /
PREP 11 2.19%495E-02 /
LOWER SHIELD, 26 5.63630E-02 24 1.57110E-02 28 1.10540E-02
i1 0 ¢ 0 0 3 o0 0 0 070 42 1.25230E-03 25 1.31210E=-03 /
703.15 0.0 0.0 949 §.49311E-04 940 8.17696E-04 941 1.68546E-04 942 3.13512E-04
9 951 1.94612E-05 925 7,78987E-06 926 3.61466E-07 928 2.99340E-03
1.0 8 1,03332E-02 11 1.18383E-02 26 1.07946E-02 24 3.00913E-03
11 6.365%40E-03 26 1.77540E-02 24 4.94%00E-03 28 3.48200E-03 28 2.11706E-03 42 2.39830E-04 25 2.51294E-04
42 3,94460E-04 25 4.13320E-04 6 9.24600E-03 105 7.89610E-03 40 6.79872E-04
115 2.90B80E-02 937 3.26B05E-07 939 6.64538E-07 950 4.94608E-07 %53 1.17133E-05
LSHLDD 962 1.13309E-06 963 4.51328E-08 964 1.29052E-06 965 4.83657E-08
PREP 548 6.45035E-05
ABSORBER ROD 1, HETEROGENECUS CELL MODEL WITHIN 9.7 S/A FUEL 1 1.15578E-02
6 1 0 1 1 ¢ 3 0 0 0 0 070 887 1.02518E-05 897 8.98626E-0% 857 1.21029E-06
703.15 1.3 0.0 . 817 6.73348E-05 /
31 5 1 5 30
4.7901 0.1137 ©.9751 2.,141% 0.3937 18.8519 PATH
6 2.47080E-Q2 105 9.15890E-02 115 7.24350E-03 / TITLE CARD HETEROGENEOUS ROD
11 2.1949%E-09 / ) 70 6 2 1 1 0 O
| 26 5.63630E-02 24 1.57110E-02 28 1.10540E-02 3 6 6 0 6 0 0 0 0 0 B10 0 0115 0
— 42 1,25230E-03 25 1.31210E-03 / 1 2 3 4 5 &
(R 11 2.19495E-02 / 0.0 4.7901 4.9038 5.7652 7.9071 8.3008 27.1527
. 26 5.63630E-02 24 1.57110E-02 28 1.10540E-02 PLJF
! 42 1.252308-03 25 1.31210E-03 / 3 05 3 0 1 0 0O
949 6.49311E-04 940 B.17696E-04 941 1,68546E~04 942 3.13512E-04 0 0 0. ©, 0. 0.
951 1.94612E-05 925 7.78987E~06 326 3.61466E-07 928 2.99340E-03 0
8 1.03332E-02 11 1.18383E-02 26 1,07946E-02 24 3.00913E-03 EDIT
28 2.11706E-03 42 2.39830E-04 25 2.512%4E-04 2 2 110
40 6.79872E-04 1 51 5
937 3.26B05E-07 939 6.64538E~07 950 4.94608E-07 953 1.17133E-05 ’ RODIZ2A
962 1.13309E-06 963 4.51328E-08 5484 1.29052E-06 965 4.89657E-08 PREP
948 6.45035E-05
1 1.15578E-03 e e
887 1.02518E-05 B97 8.98626E-05 857 1.21029E-06
817 6.73348E-05 / REPETITIVE DATA REMOVED
PATH
TITLE CARD HETERCGENEOUS ROD
70 6 2 1 1 0 0O RODI4A
3 6 6 06 0 0 00 0 810 0 015 0
1 2 3 4 5 6
0.0 4.7901 4.9038 5.7652 7.9071 8.3008 27,1527
PIJF o
37 0 5 3 01 00 Data file [11 LOPCITD.DATA (PEE1D700
0 0 ¢g. 0. 0. 0.
1] . .
EDIT CITATION input for ‘basic fuel cycle’
2 2 1 10 ’ .
Rémg;; v CITATION Q0000010

PREF ICOLFF  SLAROM 00000120
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600MW / 60 CM PU BURNING CORE , PU VECTOR STUDY ,

00

RroP
o
oo
o
(S =1

o003

(]

ORE 7

[=R=)

L
o1

165% PIN SIZE,

0
1

0
0

[
01

o 00 0 7 00000 10

5.0000E-6 1.

004
10 46.21720
1 4.61620

10 50.00000
3 9.00000

0000E-&

4,27490

1

6 28.74400
1 3.00000 4 21.10000

2

4

7.00000

12.00000

1 2.00000 14 70.00000

46 49 46 50 50 45 S5t 46

41 49 41 50 50 41 5% 41
37 49 37 50 50 37 51 38
33 49 33 50 50 33 51 34
142 143 43 1 44 &
242 2 43 43 2 44 10
342 34343 3 44 11
442 4 43 43 4 44 12
5 42 5 43 43 5 44 13
6 42 6 43 43 6 44 14
7 42 7 43 43 7 44 15
8 42 8 43 43 8 44 16
39
35

ICOLF SLARCM

IC02F SLAROM
3

ICO3F SLAROM

ICQ4F SLAROM
5

ICOSF SLAROM
&

ICOEF SLAROM
7

ICO7F SLAROM
E:3

ICO8F ~ SLAROM
g

OCO9F SLARCM
10

OC10F SLAROM
11

OCl1F SLARCM
12

1.5800E+3

.52480
24510
.10000
.00000
. 00000
. 00000

0
1

w b Ll ol

0
1

o0
o0

.29260
.46280

.00000
. 00000

0
0

LOW QUALITY
RODS 0% IN

[=N=]
(=N
f=R=]

2.23650
21.29210

3.00000
€.00000

oo

B3 ~J

N

(=N
oo
oo

38.48690
6.00000

6.00000
3.00000

00000270
00000280
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120

- 00000290

00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000240
00000120
00000290
00000120
00000290

SLARCM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLARCM
SLAROM
SLARCM
SLAROM
SLARCM
SLAROM
SLARCM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLARQOM
SLAROM
SLARCM
SLARCM
SLARCM

SLAROM

00000120
00000290
00000120

-00000290

00000120
00000290
00000120
00000230
00000120
00000230
00000120
00000290
00000120
00000250
00000120
00000250
00000120
00000250
00000120
00000290
00000120
00000290
00000120
06000290
00000120
00000290
00000120
00000290
00000120
00000250
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000250
00000120
Q0000250
00000120
00000290
00000120
00000290
Qococ120
00000290
00000120
00000290
00000120
00000290
00000120
00000230
00000120
00000230
00000120
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42 00000290
FOLL1 SLAROM 00000120
43 00000290
FOLL2 SLAROM 00000120
44 00000290
FOLL3 SLAROM 00000120
45 00000290
FOLL4 SLAROM 00000120
46 00000290
SHIEL SLAROM 00000120
47 00000290
IRDSH SLAROM 00000120
48 00000290
LSHLD SLAROM 00000120
49 00000290
RODI1 SLAROM 00000120
50 00000290
RODI2 SLAROM 00000120
51 00000290
RODE3 SLAROM 00000120
52 00060290
RODE4 SLAROM 00000120
00000830
ICO1F SLAROM 00000300
023 00000910
¢ 0 0 7 00000920
999 00000960
Data file [12] +OPDEND . DATA (GDI3PRT)

SLAROM input for ‘perturbation’

PREP

INNER CORE 1,C7,HPU40/45%,4%9.75M,165%,24/8ZRH/BAC, PERT, GDI3

21 01 10 3-200240 0
10703.15 1.3 0.0
1373.15 703.15

25 8
0.30705 0.30160
949 0.522699E-02
951 0.319672E-05

8 0.343848E-01
937 0.185217E-05
953 0.134268E-06
965 0.436447E-09
105 0.924847E-03
115 0.304139E-02
887 0.597014E-04
817 0.448337E-04

11 0.139463E-01
42 0.351362E-03
PATH

940
825

9395

962
948

897

26
25

.840088E-03
.230442E-04
.111864E-02
.193110E-05
.143732B-06
.452596E-06

.133347E-02

.158146E-01
.368157E-03

941
926

950
963

857

24
40

.648861E-04 942 0.283603E-05
.208237E-05 928 0.100579E-01

.702519E-07
.465225E-08 964 0.121468E-07

.688767E-05
.440852E-02 28 0.310159E-02
J1T1951E-02 1 0,2923)7E-02

HETEROGENEQUS 2 TEMPERATURE MODEL
2 1 0 0 o0
'y 2 2 0 2 0 0 O 4 0 6 18 0 0 360 0

70

1

0.0 0.30705 0.60865

PIJF

2
2

37 065 3 0 0 0
Q

0 0 0. 0. 0.

0
EDIT

2 21 00
ICOLFF

EREP

0

INNER CORE 2,C7,HPU40/45%,4*5.75M,165%, 24/8ZRH/B4C, PERT, GDI3
2 1 011 0 3
10703.15 1.3 0.0
1373.15 103.15
25
0.30705 0.30160

949
951

8
937
953
965
105
115
887
817

11
42

PATH

0.

0
0
0
0
0
0.
0
0
o
0.
0.

8
510408E-02

.329624E-05
.349848E-01
.232319E-05
-151805E-06
.542844E-09

900554E~-03

.304139E-02
.766799E-04
.543780E-04

139463E-01
351362E-03

940
925

&
939
962
548

837

26
25

(el =R=RohaNe]

0 0 0 O 070

.853884E-03
. 223986E-04
.111864E-02
.207934E-05
.157391E-06
.560082E-06

.146361E-02

.158146E-01
.36B157E-03

HETEROGENEOUS 2 TEMPERATURE MCDEL
702 2 1 0 0 O
3 2 2 02 0 0 0 4 0 & 180

1

PLJF

2
0.0 0.30705 0.60865

3T 05 3 0 0 0
0

o 0 0., 0, 0,

o]
EDIT

2 2 1 00
ICO2FF

PREP

0

941
526

850
963

857

24
40

.674971E-04 %42 0.313286E-05
.216956E~05 928 0.100072E-01

.762313E-07
.532583%E-08 9564 0.144924E-07

.743652E-05

,440852E-02 28 0.310159E-02
L171951E~-02 1 0.292317E-02

0 0 360 O

OUTER CORE 16,C7,HPUAD/45%, 45,75, 165%, 24/ 82RH/B4C, PERT, GDI3

2 10

10703.15 1.3 0.0
1373.15 703.15

1 1 0 3

00 0 ©
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25 8 ’ 703.15 0.0 0.0
0.30705 0.26171 6

949 0.518056E-02 940 0.800749E-03 941 0.631022E-04 942 0.269689E-05 1.0
951 0.313127E-05 925 0.189842E-04 926 0.162312E-05 928 0.B11942E-02 11 4.38990E-03 26 4.50900E-02 24 1.25690E-02 28 8,84310E-03
8 0.306073E-01 6 0.976832E-03 42 1.00180E-03 25 1.04970E-03
937 0.128360E~05 939 0.148325E-05 950 0.672017E-07 SHIELD
953 0.132617E-06 962 0.136709E-06 963 0.440933E-08 964 0.119792E-07 PREP
965 0.440346E-0% 548 0,3545348-06 LOWER SHIELD,
105 0.821440E-03 1100003 00O0TO0 070
115 0.265585E~02 703.15 0.0 0.0
887 0.4072B0E-04 897 0.118156E-02 857 0.516368E-05 g
817 0.378454E-04 1.0
11 6.36540E-03 26 1.77540E-02 24 4.94900E-03 28 3.48200E-03
11 0.146730E-01 26 0.166387E-01 24 0.463B25E-02 28 0.326322E-02 . 42 3.94460E-04 25 4.13320E-04 6 9.24600E-03 105 7.89610E-03
42 0.365672E-03 25 0.387342E-03 40 0.180512E-02. 1 0.307549E-02 115 2.908B0E-02
LEHLDD
PATH PREP
HETEROGENEQUS 2 TEMPERATURE MODEL ABSORBER ROD :, HETEROGENEQUS CELL MODEL  WITHIN 9,7 S/A FUEL
70 2 2 10 0 0 6§ 1 0 1L 103 0 0O0O0 070
322 02 00 0 4 0 6 180 0 0 360 0 703.15 1.3 0.0
12 31515 30
0.0 0.30705 0.56876 : 4.7901 0.1137 0.9751 2.1419 0,3937 18,8519
PLIF 6 2.47080E-02 105 9.15890E-02 115 7.24350E-03 /
37 05 3 0 0 0 0 11 2.19495E-09 /
0 0 0. 0. 0, O, 26 5.63630E-02 24 1.57110E-02 28 1.10540E-02
0 42 1.25230E-03 25 1.31210E-03 /
EDIT 11 2,19495E-02 /
2 2 1 00 26 5.63630E-02 24 1.57110E-02 28 1.10540E-02
OC16FF 42 1,25230E-03 25 1.312108-03 /
PREP 949 6.49311E-04 940 8.17696E-04 941 1.68546E-04 942 3,13512E-04
PLENUM ,LO Q PU,165%FUEL, UPPER TI®JER 951 1,94612E-05 925 7.78987E-06 926 3.61466E-07 928 2.99340E-03
110000 3 00 0 0 070 8 1.03332B-02 11 1.183838-02 26 1.079468-02 24 3.009138-03
703.15 0.0 0.0 28 2,11706E-03 42 2.39830E-04 25 2,51294E-04
6 40 6.79872E-04
1.0 937 3.26805E-07 939 6.64538E-07 950 4.94608E-07 953 1.17133E-05
11 1.03970E-02 26 1.17900E~02 24 3.28650E-03 28 2.31220E-03 962 1.133098-06 963 4.51328E-08 964 1.29052E-06 965 4.896575-08
42 2.61950E-04 25 2.74470E-04 948 6.45035E-05
UIRLNN 1 1.155788-03
PREP 887 1.02518E-05 897 8.98626E-05 857 1.21029E-06
PLUGGED PIN, LO Q ,165%FUEL UPPER INNER 817 6,73348E-05 /
110003 000G 070
703.15 0.0 0.0 BATH
6 TITLE CARD HETEROGENEOUS ROD
1.0 70 6 2 1 1 0 0
11 1,03970E-02 26 2.96650E-02 24 8.26930E-03 28 5.51800E-03 . 36 6 0 6 0 00 0 0 810 0 015 0
42 6.59100E-04 25 6.90610E-04 123 4 5 6
UIPLGG 0.0 4.7901 4.9038 5.7652 7.9071 8.3008 27.1527
PREP PIJF
ROD FOLLOWER 1 37 0 5 3 01 0 0
1100003 000GC 070 0 0 0. 0. 0. O.
703.15 0.0 0.0 0
6 - EDIT
1.0 2 2 110
11 1.99080E-02 26 5.24170E-03 24 1.46120E-03 28 1.02800B-03 1515
42 1.16460E-04 25 1,22020E-04 RODILA
FOLLAW FREP
PREP INNER CORE 1,C7,HBU40/45%, 4*9.75M,165%, 24/82RH/BAC, PERT, GDI3 NA VOID
UPPER AXIAL & OUTER RADIAL SHIELD 2101 10 3-200 00 070

r 1 ¢ 0 00 3 O 000G 070 . 10703.15 1.3 0.0
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1373.15 703.1%
25 8
¢.30705 0.30160

94% 0.522699E-02 940 0
951 0.319672E-05 525 0
8 0.349848E-01 6 0
937 0.185217E-05 939 0.
953 0.134268E-06 962 0
965 (.436447E-09 948 0
105 0.924847E-03
115 0.304139E-02
887 0.537014E-04 897 0.
817 0.448337E-04
11 0.000000E-00 25 0.
42 0.351362E-03 25 ©
PATH

.840088E-~03
.230442B-04
,111864E~02

1%3110E-05

.143732E-06
.452596E-06

133347E-02

158146E-01

.368157E-03

HETEROGENEQUS 2 TEMPERATURE MODEL

70 2 2 1 0 ¢ 0

941
926

950
963

857

24
40

3 2 2 0 2 0 0 0 4 0 6 180

1
0.0 0. 30705 0.60865
PIJF
3z 05 3 0 o Q0 0
0 0 0. 0. 0. 0.
0
EDIT
2 2 1 00
icolvv
PREP

oCc1svv
PREP

(=Rl (=R =]

.648861LE-04 942 0.283603E-05
.208237E-05 928 0.100579E-01

.702519E-07
.465225E-08 964 0.121468E-07

.688767E-~05
.440852E-02 28 0.310153E-02
.171951E-02 1 0.292317E-02

0 0 360 O

OUTER CORE 16,C7,HPU40/45%,4%9.75M, 165%,24/82ZRH/B4C, PERT, GDI3
70

21 0 1 1 0 3
10703.15 1.3 0.0
1373.15 703.15

25 B
0,30705 0.26171

949 0.518056E-02 940 0

951 0.313127E-05 925 0
8 0.306073E-01 6 0

937 0.128360E-05 939 0

953 0.132617E-06 962 ©

965 0.440346E-09 948 0

105 0.821440E-03

115 0.265585E-02

887 0.407280E-04 897 O.

817 0.378454E-04

11 0.000000E-Q0 26 0.
42 0.369672E-03 25 0.

0 0 0

-800749E-03
.189842E-04
.976832E-03
.148325E-05
.136709E-06
. 354534E-06

118156E-02

166387E-01
387342E-03

941
926

950
963

857

24
a0

.631022E-04 942 0.269683E-05
.162312E-05 928 0.811942E-02

.672017E-07
.440933E-08 964 0.11%792E-07

.516368BE-05

}.326322E-02

L463B25E-02 28 0
1 0.307549E-02

.180912E-02

BATH
HETEROGENECUES 2 TEMPERATURE MODEL
M2 210 00

3 2 2 0 2 0 0 0 4 0 6 180 0 0 360 0

2
0.0 0.30705 0.56876
PIJF
37 05 3 0 0 0O O
¢ 0 ¢. 0. 0. O.
0
EDIT
2 21 0 0
OClevv
FREP

IMNER CORE 1,C7,HPU40/45%,4*9.75M, 165%, 24/BZRH/BAC, PERT, GDI3 DOPPLER
70

21 01 1 ¢ 3-20 0 0 0
10703.15 1.3 0.0
1873.15 703.15
25 8
0.30705 9.30160

949 0.522699E-02 940 0.B40088E-03
951 0,3196728-05 925 0.230442E-04
8 0.34984BE-01 6 0.111864E-02
937 0.1852178-05 935 0.193110E-05
953 0.13426BE-05 962 0.143732E-06
965 0.436447E-09 948 0.452596E-06
105 0,924847E-03
115 0.304139E-02
887 0.597014E-04 897 0.133347E-02
B17 0.448337E-04
11 0.138463E-01 26 0.158146E-01
42 0.351362E-03 25 0.368B1578-03
PATH

HETERCGENEOUS 2 TEMPERATURE MODEL
70 2 2 1 0 0 ©C
3 2 2 0 2 0 0 0 4 0 6
1 2
0.0 0.30705 0.60865
PIJF
37 05 3 0 0 0 0
0 o 0. 0. 0O, 0.
0
EDIT
2 2 1 0 0
ICO1DD
PREP

QC15DD
PREP

241
926

950
963

857

24
40

180

a.
Q.

.648B61E~04 942 0,283603E-05
.208237E-05 928 0.10057%9E-01

. 702519E-07
.465225E-08 964 0.121468E-07

. 688767E-05

440852E-02 28 0.310159E-02
171951E-02 1 0.292317E-02

0 0 360 0

QUTER CORE 16,C7,HPUA0/45%, 4%2.75M,165%, 24/ 82RH/BAC, PERT, GD13
070

21 0 1 1 0 3
10703.15 1.3 0.0

¢ 0 0 0
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1873.15 703.15
8

25

0.30705 0.26171

943
951

8
937
953
365
105
115
887
817

11
42

oo [eReNoNoRoN=Nolel el .-

PATH

.518056E-02 940
.313127E-05 925
.306073E-01 [
.128360E-05 939
.132617E-06 962
L 440346E-09 348
.821440E-03
.265585E-02
.407280E-04 897 0.
.378454E-04

CO0O0COoOO0

.146730E-01 26 0.
.369672E~03 25 0.

.800749E-03 941
.189842E-04 926
.976832E-03
.148325E~05 950
.136709E-06 363
.354594E-06

118156E-02 857

166387E~01 24
3873428-03 40

HETERCGENEQUS 2 TEMPERATURE MODEL

02

21 0 0 0

3 2 2 0 2 0 0 0 4 0 6 180

i 2

0.0 0.30705 0.56876

PIJF
37 0
0 0
0
EDIT
2 2
CCLEDD

Data file [13]

5 3 0 0 0 0
6. 0. 0. 0.

oo oo

.631022E-04
.162312E-05

.672017E-07

.440933E-08

.516368E-05

942 0.2696B898-05
928 0.811942E-02

964 0.119792E-07

L463825E-02 28 0.326322E-02
10.

.180912E-02

0

0 360 0

307549E-02

+LOPCITD.DATA(PIJT3P70N)

CITATION input, 70 groups, normal, for
‘perturbation’

CITATION

ICOLFF

600MW / 60 CM FU BURNING CORE , PU VECTOR STUDY ,
PERTURBATICN 70 GROUP NORMAL,

001

00006 0010000 10
r 00110 0112 0200

SLAROM

003

0o 00 07 00 O0O0CO0 10
5.0000E-6  I.0Q00E-6

1.5600E+3

oo4
10 46.21720 1 4.27490 7 38.52480
1 4.61620 € 28.74400 1 1.24510
1 3.00000 4 21.,10000 4 21.10000
10 50.00000 2 7.00000 1 3.00000

CORE 7 , 165% PIN SIZE,

a 00
1 0 0

2.29260
2.46280

5.00000

0 ¢ 1

0
0 o0 0 0

1 2.23650
5 21.29210

1 3.00000

LOW QUALITY FU

RODS 0% IN.
o
1]

0

0 0
o0 6

0o 0

7 38.48690
2 6.00000

2 6.00000

008
=70 70

1
ICO1FF
2
ICO2FF
3
ICQ3FF
4
ICO4FF
5
ICOSFF
6
ICOGFY
7
ICO7FF
8
ICO8FF
9

QCOSFF

L00000 4 12,
.00000

SLAROM
SLAROM
SLAROM
SLARCM
SLARCH
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLARCM
SLARCM
SLARCM
SLAROM
SLAROM
SLAROM

00000

.00000 2 £.00000 1 3.00000

20
20
20
20
20
20

20

00000270
00000280
00000230
00000120
00000220
00000120
00000250
20000120
00000250
00000120
00000290
00000120
00000250
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000230
00000120
00000230
00000120
00000230
00gog120
00000290
00000120
00000250
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000220
00000120
00000290
00000120
00000290
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SHIELD SLARCM'
21
LSHLDD SLARCM
22
RODI1A SLAROCM
ICO1FF SLARCH
023
o 0 0 7
040
0 o 0 0
999

2 00 0 0

Data file [14]

flux extract JOINT input, normal, for

00000120
00000250
00000120
00000290
00000120
00000850
00000300
00000910
00000520
00000910
00000920
00000960

.OPEDID.DATA (PIJ3PF)

‘perturbation’

CITATIONPOST

0

70 22 1 0

ICOLFF
ICO2FF
ICQ3FF
ICO4FF
ICOSFF
ICO6FF
ICO7FF
ICQBFF
OCOSFF
OC10FF
OC1iFF
OCl12FF
OC13FF
OC14FF
OC15FF
OC16FF
UIPLNN
UIPLGG
FOLL1W
SHIELD
LSHEDD
RODI1A

00000120
00000120
00000120
00000520
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120

Data file [15]

.OPEDID.DATA(PIJ3IPC)

condensation JOINT input, 18 groups, for

‘perturbation’

CITATICNPOST

1

18

2 4 6§ 8 1013 16 19 22 25
PDSIN  ICQLFF SLAR 0 1
PDSOUT ICOXFF SLAR

USERFDS ICOLFF CITA
INNER-CORE 182*4DAY,HI ¢ PU ,
PDSIN ICO2FF SLAR 0 1
PDSOUT ICO2FF SLAR

USERPDS ICO2FF CITA
INNER-CORE 182*4DAY,HI 0 FU ,
PDSIN ICO3FF SLAR 0 1
PDSOUT ICO3FF SLAR

USEREDS ICO3FF CITA
INNER-CORE 182*4DAY,HI ¢ PU ,
EDSIN ICO4FF SLAR 0 1
PDSOUT ICO4FF SLAR

USERPDIS TCOAFF CITA
INNER-CORE 182*4DAY,HI Q PU ,
PDSIN ICOSFF SLAR 0 1
PDSOUT ICOSFF SLAR

USERPDS ICOSFF CITA
INNER-CORE 182*4DAY,HI Q PU ,
PDSIN ICOGFF SLAR 0 1
PDSOUT ICQ6FF  SLAR

USERPDS ICO6FF CITA
INNER~CORE 182*4DAY HI Q PU ,
PDSIN ICO7FF SLAR 0 1
PDSQUT ICO7FF SLAR

USERPDS ICO7FF CITA
INNER-CORE 182*4DAY.HI Q PU ,
PDSIN ICO8FF SLAR 0 1
PDSQUT ICOSFF SLAR

USERPDS ICO8FF CITA

" INNER~CORE 182*4DAY, HI Q PU ,
PBSIN  OQCO9FF SLAR O 1
PDSCUT OQCO9FF SLAR

USERPDS OCO9FF CITA
INNER-CORE 182*4DAY HI Q FU ,
PDSIN  OCLOFF SLAR 0O 1
PDSCUT CCLOFF  SLAR

USERFDS CCLOFF CITA
INNER-CCRE 182*4DRY,HI Q PU ,

“FDSIN OCl1FF SLAR 0 1

PDSOUT CCL1FF SLAR

USERFDS OCL1FF CITA
ININER-CORE 182*4DAY,HI Q PU ,
PDSIN CCI12FF SLAR 0 1
FDSOUT OGCI2FF  SLAR

28 31

40% T.

40% T.

40% T.

40% T.

40% T

40% T.

40% T

40% T

40% T.

34 37 40 43 46 70
D. HAA ITER. 1
D. HAA ITER. 1

D. HAR ITER. 1

.D. HAA ITER. 1
.D. HAA ITER. 1

.D. HAA ITER. 1

.D. HAA ITER. 1

.D. HAA ITER. 1

D. HAA TITER. 1

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
Q0000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
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USERPDS OCLZFF CITA
INNER-CORE 1B2*4DAY, HI
FDSIN  OCIL3FF SLAR O
PDSOUT OCI3FF SLAR
USERPDS OCLIFF CITA
INNER-CORE 182%4DAY,KI
PDSIN  OCL4FF SLAR 0
PDSOUT OCLAFF SLAR
USERPDS OCLAFF CITA
INNER-CORE 182*4DAY, HI
PDSIN OCISFF SLAR 0
PDSOUT OCLSFF SLAR
USERPDS OCLSFF CITA
INNER-CORE 1B2*4DAY, HY
PDSIN OCL6FF SLAR 0
PDSOUT OC16FF SLAR
USERPDS OCL6FF CITA
INNER-CORE 182*4DAY, R
PDSIN UIBLNN SLAR 0
PDSOUT UIPLNN SLAR
USERPDS UIPLNN CITA
OUTER-CORE 182*4DAY, HI
PDSIN UIPLGG SLAR 0
PDSOUT UIPLGG SLAK
USERPDS UIPLGG CITA
OUTER-CORE 1B2*4DAY, HI
PDSIN  FOLLIW SLAR 0
PDSCUT FOLL1W SLAR
USERFDS FOLLAW CITA
OUTER-CORE 182*4DAY,HI
PDSIN SHIELD SLAR O
PDSOUT SHIELD SLAR
USERFRS SHIELD CITA
CUTER-CORE 182*4DAY,HI
PDSIN LSHLDD SLAR O
PDSOUT LSHLDD SLAR
USEREDS ESHLDD CITA
OUTER-CORE 182*4DAY,HI
PDSIN RODI1A SLAR 0O
PDSOUT RODI1A SLAR
USEREDS RODILA CITA
OUTER-CORE 182*4DAY, HI

Q FU

QF0

QFU

Q PU

QFRU

Q BU

Q FU

Q FU

o FU

Q FU

Q FU

Data file [16]

40%

40%

40%

40%

40%

40%

40%

40%

40%

40%

40%

T.D.

T.D.

T.D.

T.D.

T.D.

T.D.

T.D.

T.D.

T.D.

T.D.

T.D.

ITER.

ITER.

ITER.

ITER.

ITER.

ITER.

ITER.

LTER.

ITER.

ITER.

ITER,

Q0000080
00000020
00000060
00000070
00000080
00000020Q
00000060
00000070
Q0000080
00000020
00000060
00000070
00000080
Q0000020
00000060
00000070
00000080
00000020
Q0000060
00000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
20000070
00000080
00000020
00000060
00000070
00000080
00000020
00000060
00000070
00000030
00000020
00000060
00000070
00000080
00000020

.OPCITD.DATA(PIJ3IPV70)

CITATION input, wvoid, 70 groups,

‘perturbation’

CITATION

ICoivy SLAROM

600MW / 60 CM PU BURNING CORE , FU VECTOR STUDY , LOW QUALITY PU

PERTURBATION 70 GROUP VOID ,

00L

CORE 7 . 165% PIN SIZE,

00000010
00000120

00 0 O0©0$O0OI21CO0O0OOCOCOOCOOCDOCDOT1I O O0OO0CO0 O

10 0 1 1 ¢ 0 1 1 2

o 0

003
0 00 07T O0C 0 O0O0CO0 1 O
5.0000E-6  1.0000E-6
L.5600E+3
004
10 46.21720 1 4.27490 7 38.52480
1 4.61620 6 28.74400 1 1.24510
1 3,00000 4 21.10000 4 21,10000
10 50.00000 2 7.00000 1 3.00000
3 09,00000 4 12.00000 4 12.00000
1 2,00000 14 70.00000 & 33.00000
005 '
20 22 20 22 22 20 22 20 22 22 20 20
19 22 19 22 22 1% 22 19 22 22 15 1%
18 22 18 22.22 18 22 18 22 22 18 18
17 22 A7 22 22 17 22 17 22 22 17 17
119 11919 119 918919 9 39
219 21919 2 19 10 19 19 10 10
319 31919 319 11 1% 19 11 11
419 419 1% 419 12 i9 19 12 12
519 51919 519 13 1% 19 13 13
619 619 19 619 14 19 19 14 14
71% 719 1% 719 15 1% 19 15 15
819 81519 819 16 19 19 16 16
13 15 18 19 19 18 19 18 19 19 18 18
17 19 17 19 1% 17 19 17 12 19 17 17
21 21 21 21 21 21 21 21 21 21 21 21
aos
-76.70 022 2 1 1 3
1
ICOIVV SLAROM
2
ICO2vY SLARCOM
3
ICO3VV SLAROM
4
ICo4VY SLARCM
5
ICO5VV SLAROM
6
ICO6VY SLAROM
7
ICO7VVW SLARCM
8
Icosvww SLAROM
5
QCo9vy SLAROM
io0
oclovy SLAROM
11
ocl1vy SLAROM
12
ocla2vy SLAROM
13
0oCl3vv SLAROM
14

[y

.29260
.46280

.00000
.00000

2.22650
21.29210

3.00000
6.00000

38,48690
6.00000

6.00000
3.00000

00000270
00000280
00000290
00000120
00000230
00000120
00000290
Q0000120
00000290
00000120
00000250
00000120
000002590
00000120
00000290
00000120
00000290
00000120
00000290
00000120
000062990
00000120
00000290
00000120
00000290
00000120
00000230
00000%20
00000290
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oC14vv SLAROM
15

0C15vv SLARCM
15

oClevv SLAROM
17

UIPLNN SLARCHM
18

UIPLGG SLAROM
19

FOLL1W SLAROM
20

SHIELD SLAROM
21

LSELDD SLAROM
22

RCDI1A SLAROM
ICOIVV SLAROM
999

Data file [17]

00000120
00000250
00000120
00000290
00000120
00000250
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000890
00000300
00000960

LOPCITD.DATA(PTJI3PADJ)

CITATION input, direct + adjoint, normal,
‘perturbations’

18 groups,

CITATION
ICO1FF

SLAROM

600MW / 60 CM FU BURNING CORE , PU VECTOR STUDY ,
PERFURBATICN 18 GROUP NCORMAL,

003

Q
0

1 0
o1

0
1

00 1
2 0 0

o0 0 0 7 0 0CO0O0OC1IO0
1.0000E-6

5.0000E-&

004

10 46.21720
1 4.61820
1 3.00000
10 50.00000
3 9.00000
1 2.00000

005

20 22 20 22
19 22 19 22
18 22 1g 22
17 22 17 22
119 1 1%
212 2 1%
319 3 1%

.27490
. 74400
.10000
.00000
.00000
.00000

22 20

"22 19

22 18
22 17
15 9
19 10
1% 11

[ |

22
22

22
19

19

1.5600E+3

3.
1
21.

3.

12.
33.

22
22
22
22
19
19
19

52480

.24510

10000
00000
00000
00000

20
19
18
17

9
10
11

20
19
18
17

9
10
11

0
[}

wy PP

o]
0

WU b

00000010
00000120

LOW QUALITY BU
CORE 7 , 165% PIN SIZE,

0O 0 0 0 1 0
0 0 0 0 0 0

.29260
L 46280

00000
.Q0000

o

1
5
1
2

1L 90

2.23650
21.25210

3.00000
6.00000

RODS

o]
0

0% IN
0 0 0
00 0

38.48630
6.00000

6.00000
3.00000

-18 18
ICOLFF
2
ICQ2FF
3
ICQ3FF
4
ICGAFF
5
ICOSFF
&
ICO6FF
7
ICO7FF

'8
ICOSFF

g
OCOSFF

RODI1A

ICOLFF
040

0
999

=
0~

17
21

SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLARCH
SLARCM
SLARCM
SLARCM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM

[+ I+ I

2 0 0 0 0

00000270
00000280
00000250
00000120
00000290
40000126
00000250
00000120
00000250
00000120
00000250
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
Q0000120
00000290
Q0000120
00000290
00000120
00000290
00000120
00000290
00000120
00000250
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000290
00000120
00000230
00000120
00000230
00000120
00000890
00000300
00000910
00000920C
00000960
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Data file [18] .OPCITD.DATA (PIJ3IP70D)

CITATION input, Doppler, 70 group, for
‘perturbation’ :

CITATION
ICO1FF - SLARCM
600MW / 60 CM PU BURNING CORE , PU VECTOR STUDY , LOW QUALITY PU
PERTURBATION 70 GROUP DOPFLER, CORE 7 , 165% PIN SIZE, RODS 0% IN

00000010
00000120

001
6o 000 00 O ¢ 0 O0O0O0O0COCO0OO0 0O O 1
00

0 0
1L 0 90 1001 100001000 0 0

0 o 0
0 o 0

003

o0 0CO0? 0O0O0CO0O0OD1IO0O0OOCO0OO0OO0OTI1ITO0CO0UO0CO0 QD
5.0000E-6  1.0000E-&

1.5600E+3
004 . .
10 46.21720 1 4.27490 7 38.52480 1 2.29260 1 2.23650 7 38.4865%0
1 4.61620 6 28.74400 1 1.24510 1 2.46280 5 21.29210 2 6.00000
1 3.00000 4 21.10000 4 21,10000
10 50.00000 2 7.00000 1 3.00000 2 5.,00000 1 3.00000 2 6.00000
3 9.00000 4 12.00000 4 12.00000 3 9.00000 2 6.00000 1 3.00000
1 2.00000 14 70.00000 & 33.0000C .
005
20 22 20 22 22 20 22 20 22 22 20 20 20 20 20
19 22 19 22 22 19 22 19 22 22 19 1% 19 20 20
18 22 18 22 22 18 22 18 22 22 18 18 18 20 20
17 22 17 22 22 17 22 17 22 22 17 17 17 20 20
119 11919 119 91919 9 9 9 20 20
21% 21919 219 10 1% 19 10 10 10 20 20
319 3 19 1% 3 19 11 15 19 11 11 11 20 20
419 419 1% 4 1% 12 19 19 12 12 12 20 20
519 519 19 5 19 13 15 29 13 13 13 20 20
619 619 19 6 19 14 19 19 14 14 14 20 20
719 71919 7 1% 15 1% 1% 15 15 15 20 20
819 B 13 19 8 15 16 19 19 16 16 16 20 20
18 19 18 19 19 18 15 18 19 19 18 18 18 20 20
17 19 17 19 19 17 19 17 19 19 17 17 17 20 20
21 21 21 21 21 21 21 21 21 21 21 21 21 20 20
oos - 000002790
=70 70 022 2 1 t 3 00000280
1 . 00000290
ICO1DD SLAROM 00000120
2 00000290
IC02DD SLAROM 00000120
3 00000290
IC03DD SLAROM 00000120
4 00000290
IC04DD SLAROM 00000220
5 00000290
IC0SDD SLAROM 00000120
& 00000230
ICO6DD SLARCHM ' 00000120
7 ) 00000230

ICOT7DD SLAROM 00000120
8 00000230
ICO8DD SLAROM 00000120
9 00000290
0C090D SLAROM ‘00000120
10 00000250
0C10DD SLAROM 00000120
11. ' 00000290
0C11DD SLAROM . 00000120
12 00000290
QCL2DD SLAROM 00000120
13 00000290
QCiioD SLAROM 00000120
14 . 00000230
0C14DD SLAROM 00000120
15 00000290
GU15DD SLAROM 00000120
16 . 00000290
OClepp SLAROM 00000120
17 00000290
UIPLNN SLARCM 00000120
18 00000290
UYPLGG SLAROM 00000120
19 00000290
FOLLAW SLARCM 00000120
20 00000250
SHIELD SLAROM ) 00000120
21 ’ 00000230
LSHLDD SLAROM . 00000120
22 00000290
RODI1A SLAROM 00000120
. 00000830
ICO1FF SLAROM 00000300
023 00000310
o 0 0 7 00000920
999 : 00000960

Data file [19] .OPEDID.DATA (PIJ3PNL)

PERKY input, neutron lifetime, for

‘perturbation’
PERKY 00000010
ICO1FF SLARCM 00000120
70 GROUP NEUTRON LIFETIME
001
170 22 1 0 ¢ 0 1
003

1 0 0
2222 0 0 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20
21 22

ICO1FF SLAROM 00000270
7030 0 2 0 0 1 1 1 00000280
ICO1FF SLAROM 00000120
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ICQ2FF SLARCHM

ICO3FF SLAROM

ICO4AFF SLARCM

ICOSFF SLARCM

ICQEFF SLARCM

ICO7FF SLARCM

ICO8FF SLARCH

OCO9FF SLARCM

OC10FF SLAROM

QCLl1FF SLARCM

OC12FF SLARCM

QC13FF SLARCM

OC14FF SLARCM

OC15FF SLARCM

OC16FF SLARCM

UIPLNN SLARCM

UIPLGG SLARCM

FOLL1W SLARCM

SHIELD SLARCM

LSHLDD SLARCM

RODI1A SLARCM

004
2

006

0.00000E+00 0.25000E+00 0.50000E+00 0.75000E+00 1.00000E+00
1,50000E+00 1.75000E+00 2.00000E+00 2.25000E+00 2.50000E+00
3.00000E+00 3.25000E+00 3.50000E+00 3.75000E+00 4.00000E+00)
4,.50000E+00 4.75000E+00 5.00000E+00 5.25000E+00 5.50000E+00
6,00000E+00 6.25000E+00 6.50000E+00 6.75000E+00 7.00000E+00
7.50000E+00 7.75000E+00 8.00000E+00 &.25000E+00 8.50000E-+00
9, 00000E+00 9.250008+00 9.50000E+00 9.75000E+00 1. 000Q0E+(Q]
1.05000E+01 1.07500E+01 1.10000E+01 1.12500E+01 1.15000E+01
1.20000E+01 1,22500E+01 1.25000E+01 1.27500E+01 1,30000E+01
1.350008+01 1.37500E+01 1.40000E+01 1.42500E+01 1.45000E+01
1.50000E401 1.52500E+01 1.55000E+01 1.57500E+01 1.60000E+01
1.65000E+01 1.67500E+01 1.70000E+01 2.76500E+01

999

Data file [20]

PERKY input, delayed neutron fraction,

‘perturbation’
PERKY .
ICO1FF SLAROM
18 GROUP DELAYED NEUTRON FRACTION

001

1 18 22 1 0 0 0 1
002

1 0 ¢

1616 0 0 1 2 3 4 5 6 7 8 %1011 12 13 14 15 16
1 8

ICOL1FF SLARCM

FREHEE-IWa R

00000120
00000120
00000120
Q0o00L20
00000120
00000120
Q0000120
00000120
00000120
00000120
00000120
00600120
00000120
00000120
060600120
00000120
00000120
00000120
060000120
00000120
Q0Q0QL20
00000910
00G00920
00000960

. 25000E+0000000920
. 75000E+0000000920
. 25000E+0000000920
. 715000E+0000000920
. 25000E+0000000920
< 15000E+0000000920
.02500E+0L00000920
-17500E+0100000920
L32500E+0100000920
.47500E+0100000920
.62500E+0100000920

00000920
00000960
. 00000960

.OPEDID.DATA (PIJ3PDNX)

for

00000010
00000120

00000270

949 940
2 B
ICO1FF
949 940
3 8
ICO1FF
949 940
4 8
ICO1FF
949 940
5 8
ICO1FF
949 940
6 8
ICO1FF
949 940
7 8
ICO1FF
949 940
B 8
ICD1FF
949 940
9 8
ICO1FF
949 940
10 8
ICO1FF
949 940
11 8
ICO1FF
949 940
12 8
ICOIFF
949 940
13 8
ICOIFF
949 940
14 8
ICO1FF
949 940
15 8
ICO1FF
9249 940
16 8
ICOLFF
943 940
11 2
13 13 14
003
1 00
22 22
A 22
ICO1FF

18 18 ©

ICO1FF
ICO2FF
ICO3FF
ICQ4FF
ICOSFF

2 3 3 4 4

941 942 925 928 948

SLAROM
941 942 925 528 948

SLARCM
941 942 525 928 948

SLARCM
941 942 925 928 948

SLARCM
941 942 925 928 948

SLAROM
941 942 525 528 9548

SLAROM
941 942 925 528 948

SLAROM
941 942 925 928 948

SLAROM
941 942 925 528 948

SLAROM
941 942 925 9528 948

SLARCM
941 942 925 928 948

SLAROM
941 942 925 928 948

SI;HROH
941 942 925 928 948

SLAROM
541 942 925 928 9438

SLAROM
941 942 925 928 948

SLAROM
541 942 925 928 948

14 15 15 16 16 17

SLAROM
2 0 0 1 1 1
SLAROM
SLAROM
SLAROM
SLAROM
SLAROM

251

951

951

951

951

951

951

951

951

951

951

951

951

951

951

951

00000270

00000270

00000270

00000270

00000270

000300270

00a00270

00000270

00000270

00000270

00000270

00000270

00000270

0000027¢

00000270

5 5 & 6 7 7 8 8 9% 91010 11 1} 12 12
13

19 20 21 22

¢ 01 2 3 4 5 6 7 8 %1011 12 13 14 15 16 17 18 19 20

00000270
0G000280
00000120
00000120
00000120
00000120
00000120
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ICO6FF  SLARCM

ICO7FF  SLARCM

ICOSFF  SLARCM

OCOSFF  SLARCM

OCLOFF  SLAROM

OCL1FF  SLARCM

OCL2FF  SLARCM

OC13FF  SLAROM

OCL4FF  SLARCM

OCL5FF  SLARCM

OCL6FF  SLARCM

UIPLNMN  SLARCM

UIPLGG  SLARCM

FOLLIW  SLARGM

SHIELD  SLARCM

LSHLDD  SLAROM

RODIiA  SLARCH

004
1

005

18 1 8 949

18

949 1

6.30000E-03 6.300008-03
6.30000E~03 6&,30000E-03
6.30000E-03 6.3G000E-03
0.0 0.0

0.3342 0.1692

0.0 0.0

940 1

9.50000E-03 9.50000E-03
%.50000E-03 $.50000E-03
9.50000E~03 9.50000E-03
0.0 0.0

0.3342 0.1692

0.0 0.0

941 1

1.52000E~02 1.52000E-02
1.52000E-02 1.52000E-02

- 1.52000E-02 1.52000E-02
0.0 0.0

0.3342 0.1692

0.0 0.0

942 1

2.21000E-02 2.21000E-02
2,21000E-02 2,21000E-02
2.21000E-02 2.21000E-02
0.0 0.0

0.3342 0.1692

0.0 0.0

948 1

7.90000E-03 7,90000E~03
7.90000E-03 7.90000E-03
7.90000E-03 7.90000E-03
0.0 0.0

0.3342 0.1692

0.0 0.0

925 1 :
1,67000E-02 1.67000E-02

[=N=F =N N N

= (==l U R I | COoOONMNN [=X=-X=-252=0"] OO OWWDWw

940 941

.30000E-03
.30000E-03
.30000E-03
.0
L0191

0

.50000E-03
.50000E-03
.50000E-03

0
,0191

0
.52000E-02

.52000E-02
.52000E-02

0
0191
0

. 21000E-02
.21000E-02
.21000E-02

0
.019L

0
.90000E-03
.90000E-03
.gDODOE—DS

L0191
.0

.67000B-02

QoOORRERE, SOO0OWWYWwW OOoOohtid

= [=N=N=JN NS (=R ==l .8y LR 5]

942 925

.300008-03
.30000E-03
.30000E-03
.0184

0

.0

.50000E-03
.50000E-03
.50000E-03
.0184

.0

4}

.52000E-02
.52000E-02
.52000E-02
.0184

0

.0

.21000E-02
.21000E-02
. 21000E~02
.0184

0
0

.90000E-03
,90000E-03
. 90000E-03
.0184

0
0

.67000E-02

528 948

.30000E-03
. 30000E-03
-30000E-03
.1021

0

.0

.50000E~03
. 5Q000E-03
.50000E~03
L1021

.0

¢}

.52000E-02
. 520008-02
.520008-02
L1021

0

.0

.21000E-02
-21000E~-02
.21000E8-02
L1021

.0

0

.90000E-03
. 90000E-03
. 90000E-03
L1021

.0

.0

.67000E-02

QOO

P Oo0Q~N-Ns OOoONMY OOSRHRKE COOoOWWW

00000120
00000120
00000120
00000120
00000120
40000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000910
00000920
00000560
00000920
00000960
00000960

951

.30000E-0300000960
-30000E-0300000960
-30000E-0300000960

.3570 00000960
.0 00000960
.0 00000960

Q0000960

.50000E-0300000960
.50000E~0300000960
.50000E-0300000960

.3570 00000960
.0 00000960
.0 00000960

00000360

.52000E-0200000960
.52000E-0200000960
.52000E-0200000960

L3570 00000960
.0 00000960
Q0 00000960

00000960

.21000E-0200000960
. 21000E-0200000960
.21000E-0200000960

.3570 00000960
.0 00000960
0 00000960

00000960

-90000E-0300000960
- 90000E-0300000960
.30000E-0300000960

.3570 00000960
.0 00000960
.0 00000960

00000960

.67000E-0200000960

1.67000E-02
1.67000E-02

4.39000E-02
4.390008-02
4.39000E-02

5.10000E-03
5.10000E-03
5.10000E~D3

. 67000E-02
. 67000E-02

L1763

.39000E-02
.39000E-02
.39000E-02

1]
L1900

.10000E-03
. 10000E-03
L0000E-03
.0

L1692

Soonlttn OSOOh bt OOORRK

0
0

1}

QOO CoOOARbl OO

0

Data file [21]

.67000E-02
.87000E-02

¢

-0159

4]

.39000E-02
.39000E-02
L39000E-02

0
L0162
.0

.10000E-03
.10000E-03
.10000E-03
.0

.Q191

4]

.6T00D0E-02
.67000E-02
,0201

0

0

[=N=N=N g o]

. 39000E~02
. 39000E-02
.35000E-02
L0205

0

0

.10000E-03
.10000E-03
.10000E-03
L0184

N

.0

Qooumnu, OO O D

PERKY input, Na

COOoOWNN OSOoOOCR AR OOCOHP

L67000E-02
.67000E-02
.1033

.0

0

.39000E-02
.39000E-02
.39000E-02
L0952

0
0

.10000E-03
.10000E-03
.10000E~03
L1021

0

.0

ooounan [= N = Y [=R=N=3 Tk o

. §7T000E-0200000960
.67000E-0200000260

L3571 00000960
.0 . 00000960
Ny Q0000960

00000960

. 35000E~0200000960
. 359000E-0200000960
.39C00E-0200000960

.3506 00000960
.0 00000960
.0 00000960

00000960

.10000E-0300000960
-10000B-0300000960
.10000E-0300000960

L3570 00000960
.0 00000960
.0 00000960
00000960
00000960

-OPEDID.DATA(PIJ3IPEV)

void, for ‘perturbation’

70 GRQUP NA VOID PERTURBATION,

PERKY
ICOLFF SLAROM
001

170 ig 1 1 0 0 12
003

1 0 0

3838 0

21 22 23
ICO1FF SLARCM
M3 002 0 0 1 1 1
ICOIRF SLAROM
ICO2FF SLAROM
ICO3FF SLAROM
ICO4FF SLAROM
ICOSFF SLARCM
ICO6FF SLAROM
ICOJFF SLAROM
ICOSFF SLAROM
OCO9FF SLAROM
QCLOFF SLAROM
OCLl1FF SLAROM
OCL2FF SLAROM
OC13FF SLAROM
OCl4FF _ SLAROM
OC15FF SLAROM
OC1GFF SLAROM
UIPLNN SLAROM

EXACT

00000010
00000120

01 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 13 20
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

00000270
00000280
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000120
00000220
00000120
00000120
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UIPLGG SLAROM 00000120
FOLL1W SLAROM 00000120
SHIELD SLAROM 00000120
LSHLDD SLAROM - 00000120
RODT1A SLAROM (0000120
ICO1VW SLAROM 00000120
ICo2VWW SLAROM 00000120
ICO3VWWV SLAROM 00000120
ICoavwV SLAROM : 00006120
ICO5VV SLAROM 00000120
ICO6VV SLAROM aoocoei20
ICOTVWV SLAROM 00000120
ICO8VV SLAROM . 00000120
oco9vv SLAROM ’ 00000120
L0V SLAROM . 00600120
oclivv SLAROM ' 00000120
oclavv SLAROM . 00000120
oCL3wW SLAROM : 00000120
0Cl4avv SLAROM 00000120
OC15vvV SLAROM 00000120
QULEVY SLAROM 00000120
004 00000910
5 . . 00000820
oog 00000960
1 0 116 1 2 3 4 5 & 7 B 91011 12 13 14 15 16 00000920
Ico1vw SLAROM 00000960
123 224 325 426 527 628 729 830 % 31 10 32 11 33 12 3400000960
13 35 14 36 15 37 16 38 00000960
399 - 00000960
00000960

Data file [22] OPEDID.DATA (PTJ3PFDO)

PERKY. input, Doppler (by zone), for
‘perturbation’

PERKY Q0000010
ICO1FF SLAROM 00000120
18 GROUP DOPPLER PERTURBATION, FIRST ORDER , BY REGION
001
118 33 1. 0 0 0 1
003
1 00

3838 0 0 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

ICO1FF SLARCM 00000270

1818 0 2 0 0 1 1 1 Q0000280
ICOLFF SLARQM 00000120
ICO2FF SLAROM 00000120
ICO3FF SLAROM Q0000120
ICO4AFF SLAROM : Q0000120
ICOSFF SLAROM 00000120
ICO6FF SLAROM 00000120
ICO7FF SLAROM Q0000120

ICOSFF
OCOSFF
OCLOFF
OCLIFF
OCL2FF
OC13FF
OCL4FF
OC15FF
OCL6FF
UIPLNN
UIFLGG
FOLLLW
SHIELD
LSHLDD
RODI1A
I¢010D
IC02DD
IC03DD
1C04DD
ICOSDD
IC06DD
IC07ED
IC08DD
QC09nD
0C100D
QClieD
0C12eh
0C13DD
0C140D
0C158D
OC160D
004

4
008

1 0
ICO1DD

1 23

559

SLAROM ‘00000120
SLAROM 06000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 06000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 03000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 006000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 06000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
SLAROM 00000120
00000910

00000520

. : 00000960

116 1 2 3 4 5 6 7 8 910 %112 12 14 15 16 00000920
SLAROM 00000960
224 325 426 527 628 729 830 93110 32 11 33 12 3400000960
13 35 14 36 15 37 16 38 : 00000560
00000960

00000960

Data file [23]

.OPEDID.DATA (GDI3PFD1)

PERKY input, Doppler (by nuclide), for

‘perturbation’

PERKY
ICO1FF

18 GROUP DOPPLER PERTURBATION, 1'ST ORDER, BY ISOTOPE, 1 TO 10 (OF 20}

SLAROM

38 1 0 0 0 1

00000010
00000120

3838 0 ' 0 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20

100-86 09¥6NL ONd



21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 ’ 949 940 941 942 %51 925 926 9238 & 11 26 24 28 42 & 953 115 10500000120
120 00Q00c280 40. 1
ICOLFF SLARCM 00000120 16 20 00000280
940 941 949 942 951 925 926 928 8 11 26 24 28 42 & 953 115 10500000120 ICO1FF SLAROM 00000120
40 1 949 940 941 943 931 925 926 928 8 11 26 24 28 42 6 953 115 10500000120
2 20 ¢0000280 40 1
ICOLIFF SLAROM 00000120 17 00000280
940 941 949 942 95F 925 926 928 8 11 26 24 28 42 & 853 115 10500000120 ICO1FF SLAROM : 00000120
. 40 1 . 11 26 24 28 42 25 00000120
320 ' 00000280 18 & 00000280
ICOIFF SLARCM 00000120 ICOIFF SLAROM 00000120
940 941 949 942 951 925 926 928 8 11 26 24 28 42 6 553 115 10500000120 11 26 24 28 42 25 00000120
40 1 1% & ) 00000280
4 20 00000280 ICO1FF SLAROM 00000120
ICO1FF SLAROM 00000120 11 26 24 28 42 25 00000120
940 941 9549 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120 20 & 00000280
40 1 ICO1FF SLAROM 00000320
5 20 ) 00000280 11 26 24 28 42 25 00000320
ICO1FF SLAROM 00000120 21 b ’ 00000280
940 941 949 %42 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120 ICOLFF SLAROM 00000120
40 1 11 26 24 28 42 25 00000120
6 20 00000280¢ 22 6 00000280
ICO1FF SLAROM 00000120 ICOLFF SLAROM 00000120
940 941 949 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120 11 26 24 28 42 25 Qocoo120
40 1 . . 23 20 . 00000280
7 20 00000280 IC01bD SLAROM Qogo0l120
ICO1FF SLAROM 00000120 949 940 541 542 951 925 926 528 8 11 26 24 28 42 6 953 115 10500000120
| 940 941 949 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120 40 1 : '
— 40 1 24 20 00000280
(%) 8 20 00000280 ICO0lpD SLAROM 00000120
-~ ICO1FF SLAROM 00000120 949 940 941 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120
| 940 941 9495 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120 40 1
a3 1 . 25 20 00000280
9 20 . 00000280 ICO1DD SLAROM 00000120
ICO1FF SLAROM . 00000120 949 940 941 %42 951 925 526 928 8 11 26 24 28 42 5 953 115 10500000120
949 940 941 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10300000120 40 1 .
40 1 26 20 h 00000280
10 20 00000280 IC01DD SLAROM ' ' 000001290
ICO1FF SLAROM 00000120 949 940 941 942 951 925 926 928 8 11 26 24 28 42 § 953 115 10500000120
549 %40 941 942 551 925 926 928 8 i1 26 24 28 42 6 953 115 10500000120 40 1 ) '
40 1 27 20 00000280
11 20 00000280 ICO1DD SLAROM 00000120
ICO1FF SLARCM 00000120 949 940 941 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120
949 940 941 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120 40 1
40 1 . . 28 20 00000280
12 20 ' 00000280 1Ce1DD SLAROM 00000120
ICGLFF SLAROM Q0000120 549 9540 941 942 951 925 926 928 8 11 26 24 28 42 6 5§53 115 10500000120
949 940 941 242 951 925 526 928 8 11 26 24 28 42 6 953 115 10500000120 40 i .
40 1 29 20 00000280
13 20 Q0000280 IC0iDD SLARCM 00000120
ICO1FF SLAROM 00000120 949 940 941 942 951 925 925 928 & 11 - 26 24 28 42 6 953 115 10500000120
949 940 941 942 951 925 926 928 8 11 26 24 2B 42 6 953 115 10500000120 0 1
40 1 . 30 20 00000280
14 20 00000280 IC01DD SLAROM 00000120
ICOIFF SLAROM 00000120 949 940 941 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120
949 940 941 942 951 925 926 928 8 1r 26 24 28 42 & 9§53 115 10500000120 40 1
40 1 31 20 00000280
15 20 . 00000280 ICO1DD SLARCM 00000220

ICOIFF SLAROM 00000120 949 940 941 942 551 925 926 928 8§ 11 26 24 28 42 6 953 115 10500000120
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a0 1 LSHLDD SLAROM 00000120
32 20 00000280 RODI1A SLAROM 000001290
ICO1DD SLARCM 00000120 IC01DD SLAROM 00000120
949 940 941 942 951 925 926 528 8 1 26 24 28 42 6 933 115 10500000120 1C02DD SLAROM 000001290
40 1 IC03DD SLAROM 00000120
33 20 00000280 ICC4DD SLAROM 00000120
IC01DD SLARCM 00000120 1CO50D SLAROM 00000120
9492 940 941 942 951 925 326 928 8 11 26 24 28 42 6 953 115 10500000120 . 1Co6RD SLAROM 00000220
40 1 ICe7DD SLAROM 00000120
34 20 00000280 I1C080D SLAROM 00000120
1C01DD SLARCM 00000120 0C0O9DD SLAROM 00000120
949 940 941 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120 0C10DD SLAROM 00000120
4 1 OCllDD SLAROM 00000120
35 20 00000280 0C12PD SLAROM 00000120
1C01DD SLARCM 00000120 0C13DD SLAROM 00000120
94% 340 941 942 951 925 326 928 8 11 26 24 28 42 6 953 115 10500000120 0OCl4DD SLAROM 00000120
40 1 0C15DD SLAROM 00000120
36 20 00000280 0C16DD SLAROM 00000120
IC01DD SLAROM 00000120 004 00000910
949 940 941 942 951 925 926 928 8 il 26 24 28 42 6 953 115 10500000120 4 00000320
40 1 008 00000960
37 20 00000280 ¢ 1 116 1 2 3 4 5 6 7 8 910111213 14 15 16 00000320
IC01DD SLAROM ’ 00000120 IC0LDD SLAROM 00000960
945 940 941 942 951 925 926 928 8 11 26 24 28 42 6 953 115 10500000120 0 949 240 94l 842 951 925 926 928 8 11 000005860
40 1 949 940 941 942 951 925 926 928 105 115 00000960
38 20 : 00000280 12310 00000560
1C01DD SLAROM 00000120 949 0.0 0.0 00000960
949 540 941 942 951 925 926 928 8 11 26 24 28 42 6 933 115 10500000120 944 0.0 0.0 000009860
40 1 941 0.0 0.0 00000960
i1 2 2 3 3 4 45 5 6 & 7 7 8 8 9 9101011 11 12 12 942 0.0 0.0 00000960
13 13 14 14 15 15 16 16 17 17 18 18 19 19 20 20 21 21 22 22 23 23 24 24 951 0.0 0.0 00000960
25 25 26 26 27 27 28 28 29 29 30 30 31 31 32 32 33 33 34 34 35 35 36 36 925 0.0 0.0 00000960
37 37 38 38 926 0.0 0.0 00000960
003 928 0.0 0.0 00000950
1 00 8 0.0 0.0 000006960
3838 0 ¢ 1 2 3 4 5 6 7 8 91011 12 13 14 15 16 17 18 19 20 11 ¢.0 0.0 00000960
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 2 24 10 00000960
ICOLIFF SLAROM . 00000270 949 0.0 0.0 00000960
818 0 2 0 0 1 1 1 . 00000280 940 0.0 0.0 00000960
ICOLFF SLAROM 00000120 941 0.0 0.0 00000960
ICO2FF SLAROM 00000120 942 0.0 0.0 00000960
ICO3FF SLAROM 00000120 951 0.0 0.0 00000260
ICCAFF SLAROM 00000120 925 0.0 0.0 00000960
ICOSFF SLAROM 00000120 926 0.0 0.0 00000960
ICO6FF SLAROM 00000120 928 0.0 0.0 00300960
ICOTFF SLAROM 00000120 8 0.0 0.0 00000960
ICO8FF SLAROM 00000120 11 0.0 0.0 00000960
OCO9FF SLAROM 00000120 3 2510 00000960
OC10FF SLAROM 00000120 949 0.0 0.0 00G00960
OC11FF SLAROM 00000120 940 0.0 0.0 00000960
OC12FF SLAROM Q0000120 941 0.0 0.0 00000960
OC13FF SLAROM 00000120 942 0.0 0.0 00000960
OC14FF SLAROM 00000120 951 0.0 0.0 00000960
OC15FF SLAROM 00000120 925 0.0 0.0 00000960
OC16FF SLAROM 00000120 926 0.0 0.0 00000960
UIPLNN SLAROM 00000120 928 0.0 0.0 00000960
UIPLGG SLAROM ' 00000120 ) B 0.0 0.0 00000960
FOLL1W SLAROM 00000120 11 0.0 0.0 00000960
SHIELD SLAROM . 00000120 4 26 10 00000960
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949
940
941
942
951
925
926
928

11
527
949
940
941
942
951
925
926
928

11
6 28
949
940
941
942
951
825
326
928

11
7 28
949
940
941
942
951
925
926
928

11
a8 30
249
940
941
942
9451
925
926

928’

11
g 31
949
940

941

942

[=l=fejalaaleyaRe)]

R - R =
QOO0 QOOO0OCO0OCO CQOOOCLOOoOOD DOoOODDODOO0S COOoOOOO00O0CLD DOOoLLOCOOQ

Q-

DQDQ;DQOOOOOOOOHooOODODDOOI—'OOOOOOOOOOHOOOQOQOQODI—'DQDDQQDDDQ

;DEDO;D COODODODOC DOOCOCODOOO0 OOOBOLOCDE ODCDODODDD OO0CO0OOCODO

COOO COO000000000 OCOCOoOOOOOAd 0000000 DC VLOODCORLD

00000960

000009€0

00000960

00000960
00000960
00000960
00000960
00000960
0000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000360
00000960
00000360
00000960
03000360
00000360
00000360
00000960
00000960
00000960
00000560
00000960
00000950
00000560
00000960
00000950
00000960
00000960
00000960
00000950
00000950
00000960
00000940

951
925
926
928

11
10 32
949
240
941
942
951
925
924
928

11
11 33
949
240
941
942
951
925
926
928

11
12 34
949
940
241
942
951
925
926
528

11
13 35
949
940
941
942
951
925
926
928

il
14 36
949
940
241
342
951
925
926
928

COoCCLOOORPOOOoOOOCOOrOOOCOOOOOOFOOOODOOOOOHOLOOODOODOROCOOCO
COCOoO000C 0000000000 OOOUOOOO000 COCOD00000 COoO0ORDOODLD LoD
0OCO0OOo0O00 COQOOoOOOO0d COOO0O0O0000 O0OLEOOOO0 OO0 DOCCO CO0O0O0O0

COoO00ODOOQ0O SO0 0O0O o000 QOO OODOO0 COO0O0OCOO0OCO OO0 O00COO0OCO [oNololoRo}a]

00000360
00000960
00000960

.00000360

00000960
00000960
00000960
00000960
00000960
00000960
00000950
00000550
00000960
00000950
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000950
00000960
00000960
00000960
00000960
00000960
Q00009E0
Q0000960
Q0000960
00000960
Q0000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
G0000960
00000960
00000360
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
Q0000960
00000960
00000960
00000960
00000960
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i1
15 37
943
340
941
942
951
925
526
928

o

COQOLROOQO0OO0 COD0DO0OCQOOOD oo

11
16 38
949
940
941
942
951
925
926
924

o -
oo ODOoOOoOOO OCO0O0O0O00OOOo OO0 oo

COoODOOOoOOOCORMROOOODOoCOORO0
OOCOOoLOQOoOD o000 COoO0O0 oo

399

Data file [24]
MOSES input, steady state, for ‘rod worth

Q0000960
060000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000960
00000360
00000960
00000860
00000260
000004960
0G000%60
00000960
00000950
00000960
00000960
00000960
00000960

.OPMOSD.DATA(GDI1IDY)

r

GDI1S-HQPUA0,25/45.03%,165%F, 4*9.75M. , 24/8PZRH/B4AC{30%B10)} , 45%HOLE, OPT. o

$0C, FCR 50% , BCR 100% BCR Y{404) ROD STUCK B 0K 7 GROUPS
&& CORE 7,DETAILED, IMPROVED AXIAL REFLECTORS RODS HOMO

&k ———- ——= -- —-——
&k
CCNTRCL
31 &% DIFFUSION CAL. ON
3*0 && BURNUP CAL. ON
EDIT
0 4*1 2 19*0 1 4*0 &% EDIT PROGRAM SETUP
01 3*0 1 3*0 1 20*0 && EDIT FUEL MANAGEMENT DATA
00221010110101300110013*0310100 & DIF CAL ~
3*0 1 4%0 1 0 2 5%Q 9*0 L 4*Q &k EDIT BURNUP CAL. DATA
EDITD

&& $IC1 $IC2 gocl
&& DETAILED EDIT FOR DIFF. CAL.

50%0.0

&% DETAILED EDIT FOR BURNUFP CAL.
50*0.0

&& DETAILED EDIT FOR N.D. CAL.
50*0.0

EOB

CPARAL 2 0 200 3 1600
CPARAZ 5.E-6 1.E-4 0.5 1.5 1 0.0 4*0 0.0 © 0.0

&&
33 e e e e e
&&
LORDING .1
E&
GEOM
&E NSYM NLAY NPLN NAZN NGRP PITCH

6 18 58 15 7 15.81
- e AXTAL MESH BY REGION

10212 1 2 3443 2 1 1146
&k REGION WIDTH (CM}
50.0 7.0 3.0 5.0 3.0 6.0 9.0 12.0 12.0 3.0 6.0 3.0 2.0 70.0 33.0

& == NMES ( NMES=1:CM, NMES=2:MOD.CM)
&& NMES NCAL NITR NIIT NITM NBATCH OUTCR RLOSS

DELAY NSMALL

0 0 0 0 0 3*G 82,5 1

&%
E&  mesm=mmsemmemeomooo— oo -- e
5%
& ASSEMBLY AXTAL INFORMATIONS
AXIAL
33 NREGZ
15 28272625 1 2 3 4 5 6 7 8 26 25 29 k& INNER FUEL
50.0 7.0 3.0 5.0 3.0 6.0 9.0 12.0 12.0 9.0 6.0 3.0 2.0 70.0 33.0
15 28 27 26 25 9 10 31 12 13 14 15 16 26 25 29 && OUTER FUELL
50.0 7.0 3.0 5.0 3.0 6.0 9.0 12.0 12.0 5.0 6.0 3.0 2.0 70,0 33.0
15 28 27 26 25 17 18 19 20 21 22 23 24 26 25 29 &k OUTER FUEL2

50.0 7.0 3.0 5.0 3.0 6.0 9.0 12.0 12.0 5.0 6.0 3.

i 28 &k
230.0
3 30 27 29 E&
65.0 132.0 33.0
4 27 30 27 29 E&
50.0 45.0 102.0 33.0
4 27 30 27 29 &k
65.0 60.0 72.0 33.0
EOQX
&b ASSEMBLY GROUP ASSIGNMENT
ASYGROUP
11 1 1 111 INNER CORE
1 2 1 2 2¢ClL OUTER COREL
1 3 1 2 20C2 OUTER CORE2
1 4 1 4 3 SHD RADIAL SHIELD
2 5 1 4 -4R0% RODO%
2 & 1 4 -5R50 ROD S50%
2 7 1 4 -6 RIN ROD 100%
EQT
k& MATERTAL ASSIGNMENT
REGION .
1 1 1 1 1%I1Cl INNER COREl
1 1 1 1 1381c2 TNNER COREZ2
1 1 1 1 15IC3 INNER CORE3
1 1 1 1 13%1c4 INNER CORE4
1 1 1 1 1 $Ic5 INMNER CORES
1 1 1 1 1 3%IC6 INNER CORE6
1 1 1 ¥ 13C? INNER CORE7
1 1 1 & 1 %18 INNER CORES
2 2 1 1 1 %011 OUTER COREl/1

0 2.0 70.0 33.0
RADIAL SHIELD

ROD 0%
ROD 50%

ROD 100%
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LU NI ANE W RN RN N R RN NN
Wwolmihbs W W Wi Wb N RN
PFRRPRPRBPRPRRREFFPRPRRPRREBHERR PR
OV W L3 5 e e 3 S e e
HERHBREAERPHBPHEEREB R R R RE B

EOI
E&
&& CROSS SECTION
&k -
MICROXS

1 9 33 2 1

2
1.4782E-1 4.5751E~1 3.8563E-] B§.7542E-3 2._BO7E-4 0.

&R NUCLIDE INFORMATICN

$012
5013
5014
5015
5016
$017
5018

5021

$022
%023
$024
$025
$026
5027
so028
$PLN
$PLG
SFOL
$URS
$LSH
$ABS

QUTER
OUTER
CUTER
QUTER
CUTER
CQUTER
CUTER
OUTER
OUTER
OUTER
COUTER
QUTER
OUTER
OUTER
QUTER

CORE1/2
COREL/3
COREL/4
COREL/S
COREL/6
COREL/7
COREL/8
CORE2/1
CORE2/2
CORE2/3
COREZ/4
CORE2/5
CORE2/6
CORE2/7
CORE2/8

PLENUM AXIAL
PLUG AXIAL
GAP FOLLOWER
UP/RAD SHLD

LOWER

SHIELD

ROD ABSORBER

AND FISSICN SPECTRUM

XSNUC
&& CODE NAME IFIS KIND BCAL KLIB ATW
1

PU235 2 1 0 1 239.05

2 PBU240 2 2 0 1 240.05
3 PpU241 2 1 0 1 241.06
4 FU242 2 3 0 1 242,06
5 AM241 2 3 0 1 241.06
6 U235 1 3 0 1 235.044
7 U236 1 3 0 1. 236.05
8 0238 1 2 0 1 238.051
g o] 0 5 o 1 15.999
190 NA 0 6 ¢ 1 22.590
11 FE 0 ] 0 1 55.847
12 CR 0 6 0 1 51.996
13 NI ) ] 0 1 58.70
14 MO ] 6 0 1 95.94
15 i) o 6 0 1 54,938
18 C 4] 7 0 1 12.011
20 ZR 0 & 0 1 91.224
21 Np237 0 6 0 1 237.048
22 ' NP239 0 6 0 1 239.053
23 AM242M o 6 0 1 242,060
24 RAM243 o] 6 0 1 243.061
25 CM242 0 6 0 1 242.059
26 (M243 0 6 0 1 243.060
27  M244 0 [} 0 1 244.063
28 (M245 0 6 0 1 245.066
2% PU238 2 3 0 1 238.05

EFIS ECAP

b LI Lk L2 2 ) A

.34E-11
.36E-11
.37E-11
.38E-11
.36E-11
.23E~11
«24E-11
LJ1E-11

o0 oOoO0D

.30E-11
.31E-1%
L458-13
L468-11
.52E-11
.52E-11
.53E-11
.53E-11
.33E-11

Q0.

0

=
2

1.

OOOO0OOOO00000oLOACOoOooRaOo00ood

[V =R

00COoQOOC0OOEEIOCO0O00OO00

26E-9

67 B-10 o 7
68 B-11 o 7
70 H o 7
78 U238-FFP -1 4
79 PU239-FP -1 4
80 U235-FP -1 4
81 PU241-FP -1 4
REACT1
6 7 2 1.0
g8 1 2 1.0
1 2 2 1.0
2 3 2 1.0
374 2 1.0
29 1 2 l.0
i 5 1 1.0
o :
YIELD
78 B81.0
79 1 1.0
75 21.0
79 23 1.0
B0 6 1.0
80 7 1.0
81 3 1.0
g1 41.0
81 51.0
&be
&& ATOM NUMBER DENSITY
&&
ATDEN
[:173 FROM .OPFORT{GDI1RDRZ)
& ZONE 1
1.46918E-03 1.749998-04
3.79707E-07 6.73607E-06
8,90358E-03 1.03968E-02
2.31220E-03 2.61937E-04
2.84691E-04
2.91854E-07 3.71285E-07
1.51758E-08 3.82196E-10
4.90057E-08
2.83107E-04 7.74029E-04
2.17919E-03
9.15262E-06 2.09324E-04
5.96565E-06
&& ZONE 2
1.44892E-03 1.77607E-04
3.93013E-07 6.62858E-06
8.90358E-03 1.03968E-02
2.31220E-03 2.61937E-04
o 2.84691E-04
3,68157E-07 4.00145E-07
1.66777E-08 4.39829E~10
6.211258-08
2.78976E-04 7.74029E-04
2.17919E-03
1.17643E-05 2.30406E-04
7.26002E-06
&& ZONE 3

(=R R R R Rl

MWW

&

BPw BRWR

10.
11.

238,
239.
235,
241.

RHRRRRRE

.65638E-06
. 35554E-07
.17896E-02
. 74457E-04

.62542E-09
.30733E-10

.09239E-06

.00720E-05
.51142E-07
.17896E-02
.74457E-04

. 22962E-0% -
.01782E-0%

.18318E-06

0123
0093

.0078

051
055
044
057

NEHE Wow

BPEE Ww

COoOQOo0o0o

.30258E-07
.60913E-03
.28651E-03

.28188E-03
.22009E-08
.37739E-11

.65641E~07
.60133E-03
.28651E-03

.2818BE-03
.38310E-08
.96814E-11

ooCOO0CD

OCooCOOODO

T00-86 09F6NL ONd



— ey —

&% ZCNE 24

1.72011E-03 1.77176E-04 7.91079E-06 1.98700E-07
3.22824E-07 6.58690E-06 2.35864E-07 2.42671E-03
§.92029E-03 1.03968E-02 1.17896E-02 3,28651E-03
2.31221E-03 2.61937B-04 2.74458E-04
2.84691E~-04 1.28188E-03
1.49815E-07 2.43232E-07 4.18611E-09 5.90895E-09
9.29809E-09 1.76758E-10 3.03483B-10 6.46939E-12
2.18182E-08
3.02515E-04 7.74028E-04
2.17919E~03
4.48776E-06 1.57107E-04 7.08526E-07
3.33516E-06
& EONE 25
000000000
1.03970E-02 1.17900E-02 3.28650E-03 2.31220E-03
2.61950E-04 2,74470E-04
0000000000000 0000
&5 ZONE ‘26
000000000
1.03970E-02 2.96650E-02 8.26929E-03 5.81799E-03
6.59100E~04 6.90609E-04
000000000000000000Q
k& ZONE 27
000000000
1.99080E-02 5.24169E-03 1.46120E-03 1,02800E-03
1.16460E-04 1,22020E-04
000000000000000000
& ZONE 28
000000000
"4.38990E-03 4.50900E-02 1.25690E-02 8.84310E-03
1.00180E-03 1.04570E-03
000000000000000000D
&k ZONE 29
000C0OO0DDO
6.36540E-03 1.77540E-02 4.94900E-03 3.48200E-03
3.94460E-04 4.13320E-04 9.24600E-03 0 0 000D 0 0 0 0 0 7.89610E-03
2.90880E-02
00000
& ZONE 30
000000000
9.32849E-03 1.27380E-02 3.55070E-03 2.498205-03
2.83010E-04 2.965408-04 8.22779E-03 0 0 0 0 0 0 0 0 O O 3.04990E-02
2.41210E-03
00000
EOX
&k == CAUTION === REFLECTIVE B.C. IS NQT PERMITTED
&& 0.0 MEANS VACUUM
BOUNDARY
7*0.0
740.0
7+0.0
REFUEL

1 0 365.0

%OCOOOODOO

COoOCOOODO0

COLOQOCOOD

SO0 OCOO0D

AN DDA NANA NG AT ~d ~J = =D Gl wd wd =l ] o S sfa b b 0 L W W W W W W wie Wi
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221
224
227
230
233
236
239
242
245
248
251
254
257
260
263
266
269
401
407
413
419
425
431
437
443
449
455
461
467

o

EOI
PLANT

221
224
227
230
233
236
239
242
245
248
251
254
257
260
263
266
269
401
407
413
419
425
431
437
443
449
455
461
467

0

oo SOOI WO OV hOhhahn Oy h Ch

1560.0 280

CRPOS

&& IC1 OCl RSl
0.00.0 0.0

EOB

MCR
0.0

BCR CRP

0.0 0.0 34%0.0

Data file [25]

. OPDEND.DATA (GDI1RZEC)

SLAROM input for ‘shutdown margin’

FPREP

INNER CORE,

1 1 0 06 0 0 3

85

1.0
349
251
8
28
854
937

1373.15 0.0 0.0

.40054E-03
.B5452E-07
.90358E-03
.31220E-03
. 00000E+00
.55646E-07

940
925
11
42
6
939

1.89123E-04
6.33711E-06
1.03968E-02
2.61937E-04
2.84691E-04
4.87843E-07

GDI1 (CPTIMIZED} EXPANSION
-20 0 0 0 O

RPONPE DR

COEFFICIENT

70

. 27770E-05
. 10550E-07
.17896E-02
. 74457E-04
. 00000E+00
.0BOTOE-08

942
528

24
884

953

WMHEOWMW;

.72363E-07
.58219E-03
-28650E-03
-00000E+Q0
.28188E-03
.69633E-08

962 2.55573E-08
948 9.44290E-08
957 0., 00000E+00
580 0.0Q0000E+00
603 0.00000E+00Q
608 0.00000E+00
628 0.00000E+00
633 0.00000E+00
648 0.00000E+00
39 0.00000E+00
529 0.00000E+00
147 0,00000E+00
13 0.00000E+00
20 0.00000E+00
817 1,020948-05
819 0.00000E+00

INCORE

PREP

OUTER CORE,

563
854
968
582
604
600
620
634

441
555

63
887
889

1 1.0 0 0C 0 3

1373.15 0.0 0.0
85

1.0
949
551

8
28
894
937
962
548
967
580
603
608
628
633
648
3%
525
147
13
20
817
819

OTCCRE
FREP

CHOOO0O0OCOoOOOOOOORKRWONDW

.65298E-03
.ST843R-07
-920Q30E-03
.31221E-03
. 00000E+00
.25710E-07
.28874E-08
- 78690E-08
. 00000E+00
. 00000E+00
-Q0Q00E+00Q
. 00000E+00
. 00000E+00
-Q0Q00E+00Q
. 00000E+00
. 00000E+00
. 00000E+00
-00000E+00
.00000E+0D0
. 00000E+00
.79008E-086
. 00000E+00

940
325

42

933
963
854
968
582
604
600
620
634

441
555

63
887
889

CrRONOQOQOLOOoOOO®

OFRPONCOODCOOCDOONWNNFGOEF

, 26626E-10
.00000E+00
.00000E+00
. 00000E+00
. 00000E+00
. 00000E+00
.00000E+00
. 00000E+00
-0000QE+00Q
.00000E+00
. 00000E+00
.17919E-03
- 00000E+00
.50137E-05
. 00000E+00

.B5560E-04
-30652E-06
.03968E-02
.61937E-04
.B84691E-04
-141838-07
-95563E-10
. 000GO0E+00
. 00000E+00
. 000GOE+00
. 0C0COE+0D
. 00000E+00
.000C0E+00
. Q0000E+00
- 00000E+00
. 00000E+00
.000COE+00
.17918E-03
-0C00QE+0Q
.04505E-05
. 00000E+00

PLENUM UR&LQ,LO Q FPU, 165%FUEL,
11 0 0 0 0 32 -200 0 0 0O

703.15
6

i.0

0.0 0.0

964
814
433
584
605
617
622
644
839
442
105
402

897
893

11 1.03970E-02 26 1.17900E-02 24
42 2.61950E-04 25 2.74470E-04

PLENUM
PREP

PLUGGED PIN, LO O ,165%FUEL
11 0 0 0 O0 3200 0 0 0O

703.15

0.0 0.0

2.49699E-0%
0.00000E+00
0.0C0C0E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
2.63858E~04
0.00000E+00
0.00000E+00
2.77085E-04
0.00000E+00

70

B8.98239E-06
2.78787E-07
1.17896E-02
2,74458E-04
0.00000E+00
5.66737E-09
5.87203E-10
0.Q0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+0Q
0.00000E+00
0.00000E+00
2.91455E-04
0.00000E+00
0. 00000E+00
2.23876E-04
0.0C000E+00

70

3.28650E-03

70

965
966
579
591
606
627
631
646

12
443
115

74
857
859

GDI1 {CPTIMIZED) EAPANSION COEFFICTENT
-20 0 0 0 O

28

OWOoOONOOOOCOOCOORWRODWMNN

.16727E-11
.00000E+00
. 00000E+00
. 00000E+00
. 00000E+00
. QOOD0E+0G
.00000E+00
. 00000E+00
.00000E+00
. 00000E+00
. 74028E-04
.00000E+00
. 0000QE+00
.40819E-06
. 00000E+00

.B1111E-07
.40805E-03
.28651E-03
.00000E+00
.28187E-03
.08185E-09
,52412E-11
.Q0000E+00
.00000E+00
. 00000E+00
. Q0000E+00Q
.00000E+00
. 0000QE+00
. 00000R+00
.00000E+00
. 00000E+00
. T4030E-04
. Q0000E+0)
.00000E+00
.45563E-~07
.00000E+00

.312208-03

T00-86 09¥6NL INd
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§
1.0
11 1.03970E-02
42 6.59100E-04
PLUGGD
PREP
ROD FOLLCOWER/GRP,
1L 1 0 0 0 ©
703.15 0.0 0.0
6

1.0
11 1.99080E-02
42 1.16460E-04
FOLLCW
EREP
UPE/RAD'L SH'LD,
110000
703.15 0.0 0.0
6

1.0
11 4.38590E-03
42 1.00180E-03
UPPSHD
PREP
LOWER SHIELD,
11 00 00
703.15 0.0 0.0
9

1.0
11 6.36540E-03
42 3.94460E-04
115 2.90880E-02
LCWSHD
PREP

26
25

3

26
23

3

26
25

3

26

2.
6.

26650E-02
90610E-04

24

-20 ¢ 0 0O 0

§.24170E-03 24

1.

-20 0 © 0

22020E-04

0

4.50900E-02 24

1.

04970E-03

-20 0 0 0 O

1.77540E-02 24

25 4.13320E-04

ROD ABSORBER HOMOGENEOUE GDI1
11 0 ¢ 0 0 3-20 0 0 O 0

703.15 0.0 0.0
g

1.0
11 9,32849E-03
42 2.B83010E-04
115 2,41210E-03
AHOMOG
PREP
INNER CORE, GDI1
11 ¢ 0 0 0
1373.15 0.0 0.0

85

1.0
949 1.40054E-03
951 4.85452E-07
8 8.90358E-03
28 2.31220E-03
894 0.00000E+00
937 4.55646E-07
962 2.55573E-08
948 5.44290E-08
967 0.00000E+00
580 0.0C000E+00

3

26 1.27320B-02 24
25 2.96540E-04

6

8.269308-03

70

1.46120E-03

70

1.25690E-02

M

4.94900E-03
9.24600E-03

3.55070E-03
8.22779E-03

28

28

28

28
108

28
105

{OPTIMIZED) EXPANSION COEFFICIENT

3

940
925
11
42
[
939
963
854
968
582

COoOOo®RBENMNEPGOPRP

.89123E-04
.33711E-06
.03968E-02
.61937E-04
.84591E-04
.87843E-07
,26626E-10
.00C00E+00
.00000E+00
. QDO0OE+Q0

-26 0 0 0 O

70

.277T0E-05
.10550E-07
.17896E-02
. 74457E-04
.00000E+00
.08070E-08
.49699E-09
.O0000E+0D
.Q0000E+00
.00000E+00

OOQONRPEONH&R

942
928

24
884

49
953
965
966
579
591

5.

2.
3.

COOoOWNMHOWNL

81800E-03

. 02800E-03

.B4310E-03

.48200E~03
7.

B9610E-03

49820E-03
04990E-02

. 72363E-07
.58219E-03
. 28650E-03
. 00000E+00
.28188E-03
.69633E-08
.16727E-11
. 00000E+T0
.00000E+00
.00C00E+00

603 0.00000E+00 604 0,00000E+00 605 0.0000CE+Q00 606
608 0.00000E+00 600 0.00000E+00 617 0.00CGOOE+00 627
. 628 0.0D000E+00 620 0.00000E+00 622 0.00C00E+00 631
633 0,00000E+00 634 0.00000E+00 644 0.00000E+Q0 646
648 0.000OQE+00 82 0.00000E+00 839 0.00000E+00 12
39 0.00000E+00 441 0.00000E+0G 442 ©.00000E+00 443
529 0.00C00E+00 555 0.00000E+00 105 2.63858E-04 115
147 0.00000E+00 1 2.17919E-03 402 0,00000E+00 4
13 0.00000E+00 63 0.00000E+00 73 0.00000E+00 74
20 D.00000E+00 887 1,50137E-05 897 2.77085E-04 857
817 1.02094E-05 889 0.00000E+00 899 0.00000E+00 859
818 0.00000E+0D
INCEDD
PREP
QOUTER CORE, GDI1 {OPTIMIZED) EXPFANSION COEFFICIENT
1100003 -200 00 0 70
1373.15 0.0 0.¢
a5
1.0
949 1.65298E-03 940 1.85560E-04 941 B.98235E-06 942
951 3.57843E-07 925 £.30652E-06 926 2.76787E-07 9238
8 8.92030E-03 11 1.03968E-02 26 1.17896E-02 24
28 2.31221E-03 42 2.61937E-04 25 2,74458E-04 884
854 0.00000E+00 & 2.B4691E-04 157 0.00000E+«00 40
937 3,.29710E-07 93% 3.141B3E-07 950 5.66737E=-09 953
962 1.28874E-08 963 2.95563E-10 964 5.87203E-10 965
948 4.78690E-08 854 0.00000E+00 B14 0.0C000E+00 266
967 0.0C000E+00 968 0.00000E+0G0 439 0.000C0E+00C 57%
580 0.00000E+00 582 0.00000E+00 584 0.00000E+00 591
603 0,000D0E+0¢ 604 0.00000E+00 605 0.00000E+00 606
608 0.00000E+00 600 0.00000E+00 617 0.00000E+00 627
628 0.00000E+00 620 0.00000E+00 622 0.00000E+00 631
633 0,00000E+00 634 0.00000E+00 644 0.00000E+00 646
648 0.0000CE+00 82 0.00000E+00 839 0.00000E+00 12
39 0.00000E+00 441 0.00000E+00 442 0,00000E+00 443
529 0,000008+00 555 0.00000E+00 105 2.91455E-04 115
147 0.00000E+00 1 2.17918E-03 402 0.00000E+00 4
13 0.00000E+00 63 0.00000E+00 73 0.00000E+00 74
20 0.00000E+00 887 1.04505E-05 897 2.23876E-04 857
817 6.79C08E-06 889 0.00000E+00 8%9 (.00000E+00 859
819 0.00000E+00
OTCDDD
BREP
PLENUM UP&LO,LO Q PU, 165%FUEL,
1 10000 3-200 00 070
703.15 0.0 0.0 °
6
1.0 ,
11 1.039708-02 26 1.17900E-02 24 3.28650E-03 28
42 2.61950E-04 25 2.74470E-04
PLEDDD i
PREP
PLUGGED PIN, LO Q ,L165%FUEL
110000 3-200 0 0 070
703.15 0.0 0.0
[
1.0
11 1.03970E-02 26 2.96650E-02 24 8.26930E-03 28

42

6.59100E-04 25 6.90610E-04

oQrFRFOO-0OOo0D0CC

OWVWEOONOoOOoOOoOOoOCoCODORCHROoOWNM

2.

.00000E+00
. 00000E+00
.00000E+00
. Q0Q00E+00
. D0GOOE+QD
. 00000E+00
. T4028E-04
.GOGOOE+QD
.00000E+00
-40819E-06
.0000QE+00

-81111E-07
.408035E-03
.28651E~-03
.D000OE+DO
.28187E-03
.08185E-09
.52412E-11
.G00COE+00
. 0000QE+QD
.0000QE+00
. 00000E+00
.00000E+00
. 00000E+00
.00000E+00
. Q000GE+DD
.0000GE+QQ
. 74030E-04
. Q000OE+0D
.00000E+00
-45563E-07
.00000E+G0O

31220E-03

.81800E-03

100-86 09¥6NL ONd
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PLUDCD o 00 0 7 0 0 0O O0O1IO0O0OO0OO0OO0O0CI1ITO0O0OCO0CO0 O
PREP 1.0000E-4 1.C0C0E-5
ROD FOLLOWER/GRAP,
11 ¢ 0 0 0 3-20 0 0 0 070 004
703.15 0.0 0.0 10 46.21720 1 4.27490 7 38.52480 1 2.2926 1 2.2365 7 38.48690
] 1 4.61620 6 28.74400 1 1.24510 1 2.4628 6 30.29210 8 42.20000
1.9 .
11 1.99080E-02 26 5.24170E-03 24 1.46120E-03 28 1.02800E-03 10 50,00000 2 7.00000 1 3.00000 2 5.00000 20 60.00000 1 2.00000
42 1.16460E-04 25 1.22020E~04 14 70.00000 6 33.00000
FOLDDD Q05
FREP 5 8 6 8 B 6 8 6 8 8 &8 4
UPP/RAD'L SH'LD, 5 8 5 8 8 5 8 5 8 8 5 &
11 0 0 0 0 3=20 0 0 0 070 4 8 4 8 8 4 8 4 B 8 4 6
703.15 0.0 0.0 3 8 3 8 8 3 8 3 8 8 3 &
6 15 1 5 5 1 5 2 5 5 2 &
1.0 4 5 4 5 5 4 5 4 5 5 4 ¢
11 4.38990E-03 26 4.50900E-02 24 1.256%0E-02 28 §.84310E-03 3 53 5 5 3 5 3 5 5 3 &
42 1.00180E-03 25 1.04970E-03 77T 1T 7T?1TrT7TT7T 86
UPPLDD 208 00300270
FREP . -7070 0 & 2 1 1 3 00000280
LOWER SHIELD, 1 Q0000290
1 1 0 ¢ 0 0 3-20 0 0 0 070 TINCOR SLARCM 0000120
703,15 0.0 0.0 2 00000290
9 OTCOR SLAROM 00000120
1.0 . 3 00000280
11 5.36540E-03 26 1.77540E-02 24 4.94900E-03 28 3.48200E-03 PLENU SLAROM 00000120
42 3.94460E-04 25 4.313320E-04 6 9.246008-03 105 7.8%9610E-03 4 00000230
115 2.90880E-02 PLUGG SLAROM ' 00000120
LOWDDD 5 Q0000250
PREP . FOLLO SLAROM 00000120
ROD ABSORBER HOMOGENEQUE GDIL . [ 00000250
11 0 0 O 0 3-20 0 O 0O 070 UPPSH SLAROM 00000120
703,15 0.¢ 0.0 7 00000290
9 LOWSH SLAROM : 00000120
1.0 8 00000290
11 9.32849E-03 26 1.27380E-02 24 3.55070E-03 28 2.49820E-03 AHCMC SLAROM 00000120
42 2.83010E-04 25 2.96540E-04 6 8.22779E-03 105 3.04590E-02 00000290
115 2.41210E-03 INCOR SLAROM 00000120
AHODDD 023 00000910
0o 0o o 7 00000920
999 00000960
Data file [26] LOPCITD.DATA (PFC3N70X)
Data file [27] .OPEDID.DATA(PFC3FX)

CITATION input, normal, for ‘shutdown margin’

flux extract JOINT input, normal, for ‘shutdown
CITATION . . Q0000010

INCOR SLAROM L 00000120 margin’
600MW / 60 CM PU BURNING CORE , PU VECTOR STUDY , HIGH QUALITY FU

COARSE MODEL - 8 MATERIALS OPTIMIZED CORE, RODS 0% EXPANSICN
001 CITATIONPOST

0 o0 0 0© 00 9O0O0O0COCO00OCOCO0 0O 1T D000 QD0
1000100110 00CO01C0CO0UO0CO0O0O0C0OQ0CTC0CO0 Y .
70 8 1 0
) INCOR 00000120
003 OTCOR . L 00000120

PLENU 00000120

100-86 09¥6NL ONd



POLLG 00000120 Data file [29] .OPEDID.DATA (PFC3MX)
UFPSH 00000120 R
feritos poo00 0 x-sectio re-formatting JOINT input, normal, for

‘shutdown margin’

T00-86 09¥6NL ONd

— 9%1 —

C CITATIONMICRO 00000100
Data file [28] . OPEDID.DATA (PFC3C18X) Il;COR SLAROM 00000200
5 00000300
. , .1 949 PU239 239.0530  0.334000E-10 00000400
condensation JOINT input, 18 groups, normal, 2 940 PU240 240.0540  0.336 E-10 00000410
N Py 3 941 PpuU241 241.0570  0.337 E-10 00000420
for ‘shutdown margin 4 942 BUZ42 242.0580  0.338 E-10 00000420
5 951 AM241 241.0750  0.336 E-10 00000420
§ 925 U235 235.0440  0.323 E-10 00000420
CITATIONEOST 383333;3 7 926 U236 236.0460  0.324 E-10 00000420
1 00000030 8 928 U233 238.0510  0.331 E-10 00000420
18 00000040 9 8 o0 15,9994 0.0 00000420
2 4 6 810 13 16 19 22 25 28 31 34 37 40 43 46 70 00000050 10 11 N» 22.5838 0.0 00000420
PDSIN ITNCOR SIAR 0 1 00000060 11 26 FE %5.8470 0.0 00000420
PDSOUT INCOR  SLAR 00000070 12 24 CR 51.9961 0.0 00000400
USEREDS INCOR  OITA 00000080 13 28 NI 58.6%00 0.0 00000410
TNNER-CORE OPTIMIZED CORE 00000020 14 42 M0 95.9400 0.0 00000420
DDSTH  OTCOR  SLER O 1 00000060 15 25 MN 54.9380 0.0 00000420
PLSOUT OTCOR  SLAR 00000070 16 884 U-238FP 238.0 0.0 00000420
USEREDS OTCOR  CITA 00000080 17 894 FU-239FP 239.0 0.0 00000420
OUTER-CORE CPTIMIZED CORE 00000020 8 6 ¢ 12.011 0.0 00000420
PDSIN PLENU SLAR O 1 Q0000060 s s 13.000 o9 00000420
P oTES o e PRI 21 937 NP237  237.048  0.330000E-10
PLENUM ODTIMIZED CORE 00000020 22 939 NP23§ 239.053 0.331000E-10
POIIN  PLOGG SIAR O 1 o00000eD 23 950 AM2Z4ZM  242.060 0.345000E-10
BOSCUT  PLUGG  SLAR 00000070 24 953 AM243 243,061 0,345000E-10
USERFDS PLUGE  OITA 00000080 25 962 C(M242 242.059 0.352000E-10
SPEEL PLUG OPTIMIZED CORE 00000020 26 963 (M43 243.060 0.352000E-10
POSIN  FOLLO SLAR D 1 00000060 27 964 CM244 244.063 0.353000E-10
ShSOUT FOLLO  SLAR 00060070 28 965 CM245 245.066 0.353000E-10
USERPDS FOLLG  OITA 00060080 2% 948 FU238 238.050 0.337000E-10
ROD FOLLOWER  OPTIMIZED CORE 00000020 30 854 U235-FP = 235.0 0.0
PDSIN UPPSH SLAR 0 1 00000060 31 814 PU241-FP 241.0 0.0
PDSOUT UDPSH  SLAR 06000070 32 966 CM246 246.0 0.354000E-10
USERPDS UPPSH  OITA 00000080 331 967 CM247 247.0 0.354000E-10
UPPER-5H'D OPTIMIZED CORE 00000020 34 968 CM243 248.0 0.354000E-10
PDSIN LOWSH SLAR 0 1 00000050 35 439 7CI9 99.0 0.0
PDSCUT LOWSH SLAR 00000070 gg g;g mlig 31‘39-0 g-g
USERPDS LOWSH CITA 00000080 39 oas ggigz ljg'g 22
RAD'L-SH'D OPTIMIZED CORE 00000020 : .
PDSIN AHOMO SLAR 0 1 00000060 39 584 CE144 144.0 0.0
PDSCUT AHOMO  SLAR 00000070 ﬁg ég% PR141 12%-3 g-g
USEREDS AHOMO CITA 00000080 2 oo g}ﬁ 144' s °.0
ROD ABSORBER  OPTIMIZED CORE 00000020 42 604 Mmiad 1.0 o9
44 606 ND146 146.0 0.0
45 £08 MND148 148.0 0.0
46 600 ND150 150.0 0.0
47 617 PM147 146.915 0.0
48 627 SM147 147.0 0.0
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SM148
SM150
SM152
EU151
E0153
EU154
GD154
GD156
GD158
PBS6
BI209
MG

¥
RU101
RU102
RULO3
X129
Cg135
B10
Bli
N14
H

HE
BE
AL27
LI6
LI7
W-NAT
Cca

U238-Fp 238,
PU235-FP 239,
U235-FP  235.
PU241.-
U238-Fp  238.
PU235-FP 239,
U235-FP 235,
PU241-FP 241.

148.0
150.0
152,0
150.919
152,921
154.0
154.0
155,922
157,924
207.2
209.0
24.305
88.9069
100,906
101.904
102.906
128.905
134,906
10.0129
11.0093
14,0031
1.0078
4,0026
9.0122
26,9818
6.0151
7.0160
183.8500
40,0800

FP 241,

oooo0OQooOo

85 INNE CORE REGION

6 7 8 91011
30 31 32 33 34 35
54 55 56 57 58 59
78 79 80 81 82 83

4 &
28 29

QUT CORE REGION.

6 7 8 91011
30 31 32 33 34 35
54 55 556 57 58 59
78 79 80 81 82 B3

PLENUM

15

STEEL PLUG
15

ROD FOLLOWER
15

UPPER SHIELD
15

LOWER  SHIELD
15 18 &7 68
ROD ABSORBER
15 18 67 €8

CCo0OoO0O00OOO00o00000OEOO000DOoOROLROROoOODCO

OCOoO0OOoOCOo00O0OOOOoOO00000LOO00o0DoODOOLOROLOO0Q

13
37
61
8%

13
37
61
85

14
62

14
62

15
63

15
63

16
40
64

16
40
64

17
65

17
65

18
66

18
&6

19
a3
67

i3
43
67

20 21
44 45
68 69

20 21
44 45
68 69

22
46
70

22
46
70

00000420
00000420

23 2400000280
48
71 72

23 2400000280
48
71 72

006000310
000002380
00000310
00000280
00000320
00000280
00000310
00000280
00000310
00000280
00000320
00000280

Pata file [30]

.OPEDID.DATA (NAMEF#XX)

PERKY package input, material zones, for
‘shutdown margin’

INCOR
OTCOR
PLENU
PLUGG
FOLLO
UPPSH
LOWSH
AHOMO
INCDD
OTCED
PLEDD
PLUCD
FOLDD
UPPDD
LOWDD
AHODD

Data file [31]

.OPEDID.DATA ( IDNUMXX)

PERKY package input, nuclide IDs,

margin’

949
940
941
942
551
925
826

WE-Ioiak W=

‘shutdown
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79 897
80 857

.81 817

82 889
83 899
84 859
85 819

Data file [32]

.OPEDID.DATA {CHIMG)

PERKY package input,
‘shutdown margin’

[ SR ]

AaWnmk otk

U v b ity i ol Ul

2949
.75164E-02
.36056E-02
.B77B2E-05
940
.75164E-02
.36056E-02
.§7782E-05
941
.75164E-02
.36056E-02
.87782E-05
942
.75164E-02
.36056E-02
.87782E-05
951
.75164E-02
.36056E-02
.B7782E-05
925
L751648-02
.36056E-02
. BT782E-05
926
.75164E-02
.36056E-02
.87782E-05
928
.75164E-02
.36056E-02
.B7782E-05
937 -
.75164E-02
.36056E-02
. B71782E-05
939
.75164E-02
.36056E~02
.87782E-05
950

.20304E-01
.83258E-02
.22527E-05

.20304E-01
.83258E-02
\22527E-05

.20304E-01
.83258E-02
. 22527E-05

.20304E-01
.83258E-02
. 22527B-05

.20304E-01
.83258E-02
L22527E~05

.20304E~-01
.B3258E-02
.22527E-05

.20304E-01
.B3258E-02
.22527E-05

.20304E-01
.B325B8E-02
.22527E-05

.20304E-01
.83258E-02
.22527E-05

.20304E-01
.83258E-02
.22527E-05

[=X= 0 %] [=X. 9.1 omN (=N Qo b

[=F- % S =N 4 V]

.22830E-01
.10716E-03
.000GOE+00

.22830E-0]
.10716E-03
. 00000E+00

,22830E-01
.10716E-03
. 00000E+0Q

.22830E-01
.10716E~03
.00000E+00D

.22830E-01
.10716E-03
.00C00E+00

.22830E-01
.10716E-03
-00000E+00

.22830E-01
.10716E-03
.00000E+00

.22B30E-01
.10716E~03
.Q0000E+00

.22830E-01
.10716E-03
. 0QONOE+00

L22830E-01
.10716E-03
.00000E+00

fission spectrum,

.34682E-01
.99826E-03
. Q0Q00E+00

.34682E-01
.99826E~03
L QOG0GE+QD

.34682E-01
.99826E-03
.00000E+00

.34682E-01
.99826E-03
.00000E+00

.34682E-01
.99B26E-03
. 00000E+00

-34682E-01
.99826E-03
. 0Q0COE+00

.34682E-01
.99826E-03
. D0000E+O0

L34682E-01
.99826E-03
.0C000E+00

.34682E-01
.99826E-03
.00000E+00

.34682E-01
L99826E-03
.00000E+00

. 73023E-01
.48725E-04
.00000E+00

-73023E-01
.48725E-04
. 00000E+00

.73023E-01
.48725E-04
.0CO00E+00

.73023E-01
.48725E~-04
. 00000E+00

.73023E-01
.48725E-04
. Q0000E+00

.73023E-01
.48725E6-04
.00000E+00

.73023E-01
.48725E-04
. QO0000E+D0

.73023E-01
.48725E-04
.00000E+00

- 73023E-01
.4B8725E-04
.00000E+00

.73023E-01
.48725E-04
.00000E+00

for

-A40659E-01
-11947E-04
.Q0000E+00

.40659E-01
.11947E-04
.00000E+00

L406598-01
.11947E-04
.000G0E+Q0

LA0GS9E-01
.11947E-04
. 00000E+00

-40659E-01
.11947E-04
.00000E+00

.40659E~-01
.11947E-04
.00000E+00Q

.40659E-01
.11947E-04
. 00000E+00

.40659E-01
.11947E-04
.00GOOE+QD

.40653E-01
.11947TE-04
. 00000E+00

LA0659E-0L
.11547E-04
-00000E+00
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2.75164E-02 1.20304E-01 2.22830E-01 2.34682E-01 1.73023E-01 1.40659E-01

5.36056E-02 1.83258E-02 £.10716E-03 1.99826E-03 6.48725E-04 2.11947E-04

6.87782E-05 2.22527E-05 Q.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
953

2.75164E~02 1.20304E-01 2.22830E-01 2,34682E-01 1.73023E-01 1.40659E-01

5.36056E-02 1.83258E-02 6.10716E-03 1.99826E-03 6.48725E-04 2.11947E-04

6.87782E-05 2.22527E-05 0.00000E+00 0.00000E+C0 0.Q0000E+00 0.00000E+00
962

2.75164E-02 1.20304E-01 2.22830E-01 2.34682E-01 1.73023E-01 1.40659E-01

5.36056E-02 1.83258E-02 6.10716E~03 1,99826E-03 6.48725E-04 2.11947E-04

6.87782E-05 2.225278R-05 0.00000E+00 0.00000E+00 ¢.00000E+00 0.00000E+00Q
943

2.75164E-02 1.20304E-01 2,22830E-01 2.34682E-01 1.73023E-01 1.40659E-0L1

5.36056E-02 1,83258E-02 6.10716E-03 1.99826E-03 6.48725E-04 2.11947E-04

6.87782E~-05 2,22527E-05 0.00000E+00 0.00000E+00 0.00Q000E+00 0.00000E+0Q0
964

2,75164E-02 1.20304E-01 2,22830E~-01 2.34682E-01 1.73023E-01 1.40653E-01

5.36056E-02 1.83258E-02 6.10716E-03 1.99826E-03 6.48725E-04 2.11347E-04

6.87782E-05 2.22527E-05 0.00000E+00 0.0C0Q0E+0C O,00000E+00 0.C0000E+Q0
965

2.75164E-02 1.20304E-0% 2.22830E-01 2.346B2E-01 1.73023E-01 1.4065%9E-01

5.36056E-02 1.83258E-02 6.10716E-03 1.99826E-03 6.48725E-04 2.11547E-04

6,.87782E-05 2.22527E-05 0.00000E+00 0.00000E+00 0.000C0E+00 Q.00000E+QC
948

2.75164E-02 1.20304E~01 2.228308-01 2,34682E-01 1.73023E-01 1.40659E-01

5.36056E-02 1.83258E-02 6.10716E-03 1.99826E-03 6.48725E-04 2.11947E-04

6.877828-05 2.22527E-05 0_00000E+00 0.00000E+00 0,000008+00 O.0Q000E+0Q

Q

Data file [33]

PERKY package input, material zones, for
‘shutdown margin’

0 /* CUTPUT CPTION */
1 8 INNER CORE

9 .32 QUTER CORE

33 41 SHIELD 1

42 45 FOLLOWER

46 48 SHIELD 2

49 52 ABSORBER

Data file [34]

MOSES input, burn-up , for ‘3D burn-up’

GDI1S - LQ PU40/45%,165%F,4*%,75M,,21P ZRH/8P BAC - 18 GROUPS OPTIMIZED
3D BURNUP - 30C 60/50/50/50% ECC 0% STEP 1 CLEAN CORE SOC&KB-U
k& MODIFIED - 65/50/50/50 & 55/50/50/50 FOR REFUELLING STEPS 1 & 3 SOC

+OPEDID.DATA (ZONE#XX)

.OPMOSD.DATA (GDI1MBRN)

&k CORE VARIANT 7 IMPROVED ANIAL REFLECTORS HETEROGENEQOUS RODS

& —emmm—- BORCN TFIS=-1--—-——uv~ 1 MESH PER S/A ----- NON-ZERCRODTIME
&& SIMPLED CHAIN, NO MA CHAIN, B BURN (WITH F.P., CAPTURE CORRECT)
CONTROL

3*1 && DIFFUSICHN CAL. ON
ELsT && BURNMUP CAL. ON
EDIT
0 4%1 2 19*0 1 4*0 && EDIT PROGRAM SETUP

01 3*0 1 3*0 1 20%0 &t EDIT FUEL MANAGEMENT DATA
00221010110101300120013*10100 E&&DIFCAL
3*0 1 4*0 1 0 2 5*0 9*0 1 4*0 && EDIT BURNUP CAL. DATA

EDITD
&&
&E DETAILED EDIT FOR DIFF. CAL,

50%0.0
&& PBETAILED EDIT FOR BURNUP CAL.

50*0.0
&& DETAILED EDIT FOR N.D. CAL.

50%0.0
ECB
k&
&L oo e e e e S sdmm e == -
E&
LOADING 1
&&
GECM
= NSYM NLAY NPLN NAZN NGRF PITCH

2 18 56 15 7 15.81
&k AXTAL MESH BY REGION

10212 12344321 1146
&k REGION WIDTH (CM)
50.0 7.0 3.0 5.0 3.0 6.0 9.0 2*12.0 9.0 6.0 3.0 2.0 70.0 33.0

&& =on NMES  { NMES=1:CM, NMES=2:MOD.CH}
&& NMES NCAL NITR NIIT NITM NEATCH OUTCR RLOSS DELAY NSMALL

CPARA1 2 0 150 8 1600 00 0 0 O 3*0 148.28 1
CPARA2 5.B-5 5.E-4 0.5 1.5 1 0.0 4*0 0.0 0 0.0

ECB
1
&& e E A E A e e e ————tseem———
&k
&& ASSEMBLY AXTAL INFORMATIONS
AXIAL
373 NREGZ
15 6 5 4 3 -B*1 4 3 7 & INNER FUEL
50.0 7.0 3.0 5.¢ 3.0 6.0 9.0 2%12.0 9.0 6.0 3.0 2.0 70.0 33.0
15 6 5 4 3 8*2 4 3 7 &k OUTER FUEL
50.0 7.0 3.0 5.0 3.0 6.0 9.0 2%*12.0 5.0 6.0 3.0 2.0 70.0 33.0
1 6 && RADIAL SHIELD
230.0
3 8 5 7 : &% ROD 0%
. 65.0 132.0 33.0
4 5 8 -1 7 && ROD 60%
40.0 61.0 96.0 331.0
4 5 8 5 7 - &k ROD 50%
35.0 60.0 102.0 33.0
15 6 5 4 3 8*1 4 3 7 ki INNER FUELNEW
$0.0 7.0 3.0 5.0 3.0 6.0 2.0 2*12.0 9.0 6.0 3.0 2.0 70.0 33.0
15 6 5 4 3 B*2 4 3 7 k& OCUTER FUELNEW
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4

3
45 0 55.0 93. 0

33.0
4 g 5
40 0 58.0 99, D 33.0
EOI
&k ASSEMBLY GROUP ASSIGNMENT
ASYGROUP
1 1 1 1 17I1 INNER CORE
1 2 1 2 20Ct OUTER CORE
1 3 1 4 3 SHD RADIAL SHIELD
2 4 1 4 -4R0% ROD 0%
2 5 1 4 -5R60 ROD 60%
2 6 1 4 -6 RS0 ROD 50%
I 7 1 1 1 3IC2 INNER CORE2
1 8 1 2 20C2 OUTER CORE2
2 9 1 4 -9 R65 ROD 65%
210 1 4 -10 R55 ROD 55%
EOI
13 MATERYAL ASSIGNMENT
REGION
1 1 1 1 14IC1 INNER CORE
2 2 1 1 1$0C1 OUTER CORE
3 3 1 3 1 $PLN  PLENUM AXIAL
4 4 1 3 1 4PLG  PLUG AXIAL
5 5 1 3 1 $FOL GAP FOLLOWER
6 6 1 5 1 $URS UP/RAD SHLD
T 7 1 3 1 SLSH LOWER SHIELD
8 B 1 6 1 SABS ROD ABSORBER
EOI
E&
&& CROSS SECTION AND FISSION SPECTRUM
&
MICROXS

1 9 33 2 1 2
1.499E-1 4.330E-1 4.058E-1 1.086E-2 3,839E-4 0.0 0.0

&& RUCLEDE INFORMATION

&b
&&
XSNUC
&k CODE NAME IFIS
1 PO239
2 PU240
3 PU241
4 PU242
5 AM24]1
6 U235
7 U236
8 U238
9 )
10 NA
11 FE
12 CR
12 NI
14 MO
15 MN
18 c
20 ZR
21 NP237

QOOOO0OOOQOoOMRPRRPRMNNNNDN

KIND BCAL KLEB ATW

[}

WA AN W WWW RN

COOOOOOOOCDOOOOO000
PFRERERREER R RBR R R R R
[}

[¥]

239,
249,
241.
242,
241.
235.
236.
238.

30.0 7.0 3.0 5.¢ 3. 0 6.0 9.0 2*12,0 9.0 6.0 3.0 2.0 70.0 33.0
8 5

&& ROD 65%

&& ROD 55%

EFIS ECAP DECAY

3.34-11 0 O
3.36E-11 0 O
3.37E~11 0 1.526E-9
3.38E~11 0 O
3.36-11 0 0
3,23-11 0
3.24E-11 0 0
3.31E-11 0 0
4] 0 0
0 o0 0
o] 0 0
o] o 0
0 o o0
0 0 0
0 0 0
0 [ ]
0 o 0
3.30E-11 0 ©

22 NP239 o 3 0 1 239.053 3.31E-11 0 3.406E-6
23 AM242M 06 3 © 1 242.060 3.45E-11 0 O©
24 AM243 ¢ 3 0 1 243.061 3.46E-11 0 ©
25 CM242 6 3 0 1 242.059 3,52E-11 0 4.922E-8
26 (M243 ¢ 3 0 1 243.060 3.52E-11 0 0
27 CM244 6 3 0 1 244.063 3.53E-11 0 O
28 oM245 ¢ 3 ¢ 1 245.066 3.53E-110 0
29 PpU238 2z 0 1 238.05 3.33B-110 0
67 B-10 -1 7 0 1 10.0123 o0 0 0
68 B-11 -1 7 0 1 11.0093 © 0 0
70 H 0 6 0 1 1.0078 0 0 0
78 U23B-FP -1 4 0 1 238.051 0 0o o
79 PU239-FP -1 4 0 1 239.055 0 0 0
80 U235-FFP -1 4 0 1 235084 O o 0
81 PU241-FP -1 4 0 1 241.057 O o 0
REACT1
6 7 2 1.0
8 1 2 1.0
1 2 2 1.0
2 3 2 1.0
3 4 2z 1.0
29 1 2 1.0
3 5 1 1.0
67 68 2 1.0
78 78 1 1.0
79 7% 1 1.0
80 80 1 1.0
Bl 8L 1 1.0
0
YIELD
78 8§ 1.0
99 11,0
79 21.0
79 29 1.0
80 &1.0
80 71.0
8l 3 1.0
8l 41.0
. 81 51,0
&
& ATOM NUMBER DENSITY
&5
ATDEN
&  FROM GDILl PENCIL OCUTPUT/CITDENS INPUT
&& ZONE 1
1.69700E-03 1.07870E-04 0.0 0.0 0.0 8.17870E-06
0.0 2.68370E-03 B.90360E-03 1.03968E-02 1.17896E-02 3.28651E-03
2.31220E-03 2.61937E-04 2.74457E-04 2.8469E-04 1.28190E-03 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 3.6474E-04 7.7403E-04  2.17920E-03
0.0 0.0 0.0 0.0
&& ZONE 2 ‘
1.90280E-03 1.20950E-04 0.0 0.0 0.0 7.53940E-06
0.0 2.47390E-03 8.92030E-03 1.0396BE-02 1,17896E-02 3.28651E-03
2,31220E-03 2.61937E-04 2,74457E-04 2.8469E-04 1.28190E-03 0.0
0.0 0.0 0.0 0.0 0.0 ]
0.0 0.0 3.6474E-04 7.7403B-04  2.17920E-03
0.0 6.0 0.0 0.0
& ZONE 3
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0000000

1.06850E-02
1.89520E-04

coQ0000O0

&& ZONE 4

cCo00000

1.06850E-02
6.42709E-04

oCco00000O0

&& ZONE 5

000000

1.93080E-02
1.16460E-04

0000000
. & ZONE 6
0000000

4.38990E~03
1.00180BE-03

00
§,52990B-03
1.98580E-04

0000000

(V]
2.89720E-02
6.73399E-04

coo00000

(U]
5.24169E-03
1.22020E~04

cCoo00O0O00

00
4.50900E-02
1,04970E-03

00000000CCO0000C0

&% ZONE 7

000D0DO00D0O0O

6.36540E-03
3.94460E-04
000000
2.90880E-02
00000

&& ZONE 8
000000
9.32849E-03
2.83010E-04

1.77540E~02 4.
4,13320E-04 9,

gooo

eCco

1,27380E-02 3.
2.96540E-04 8.

Co00000Q00

2.41210E-03
000co0OCQ
EQOI
&&

EBOUNDARY
7*0.
7*0,
7*0.

296,
1

296.
296.
296.
296.

OOOOHHHHHHS
COQOHRPREEO ooco

0.

0.

0.
REFMAP
1STCCRE

1 91

92 183

184 273

281 285

298 302

189 193

[SESEF RN Ly

0
0
o]

56

56
56
56
56
0.0

2,37770E-03

0000

8.06319E-03
0000

1.46120E-03

0000

1.25690E-02
0000

1.67290E-03

5.67310E-03

1.02800E-03

8.84310E-03

94900E~03  3.48200E~-03

24600E-03

7.89610E-03

53070E-03 2.4%820E-03

22779E-03

3,04990E-02

=== CAUTION === REFLECTIVE B.C. IS NOT PERMITTED
&k 0.0 MEANS VACUUM

ChApEbRRALBRABBBBRLE OOGOANNACT NN U LA &N

LIRS IR IER IR IR IR RN E R IR IR IR I R RS IUN I B I I R |
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96

98
104
106
108
113
122
124
133
138
142
150

170
172

206-

[ - JEN TN, I T T, [N, RN, I, RSN W, (PSR, PN, [ TS, [P, [N IO IR (R = I W B W N N W - R Y R - ol S e el e s R e e e s e

“101

101
103

118
120

OO OO O I LRG0 00003 oW ma®m® 0o 0 mem®m

NI I I IR SRR IR IO I IR BRI BE JEN BE BEN IE IO BN IR |

100-86 0976NL ONd



— EST —

[y

PO IR RN IR IR IR IR IR IE I I R IR IR IR R IR IR | OMAATANMOAGTOAGOOCODOHOMERMONDE Ko e s

-
2
o
-
-]
[}
OCANRNO MO AMN G LU 0 Ce 03 000009 00 0000 to (0 & o G 03 0 05 (0 00 08 O

EOT

PLANT
520.0 380
CRPOS
&& ICL OCL RSL BCR 30% PCR
6.0 0.0 0.0 0.0 0.0 0.0 34*0.0
EOB
STEPZ - CYCLE 1, MOC & B-U TO EOC
RODS 0%
CONTROL
3*1
3*1
ECB
LOADING 2
EOB
CRPOS _
&% IC1 ©C1 RSL BCR  30% PCR
0,0 0.0 0.0 0.0 0.0 0.0 34*0.0
EOB
STEP 3 ~ CYCLE 1, EOC {NO BURMN)
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RODS 0%
CONTROL
3l
3*0
EOB
LOADING 0
CPARAL 2 0 150 3 1600 00 0 0 ¢ 3*C 0.0 O
EOB

PLANT
520.0 380
BOB
STEP 4 - CYCLE 2, REFUEL STEP 1 (3RDCORE}
RODS REVERT TO 65/50/50/50% S0C & B-U TO MOC
CONTROL .
3*1
a*1
EOB
LCADING 3
cPaRAl 2 0 150 3 1600 9 0 0 0 0 3*0 148.28 1

CRPOS B .
&% IC1 OC1 RSE BCR  30% PCR
0.0 0.¢ 0.0 0.0 0.0 0.0 34%0.0
ECB
STEFS - CYCLE 2, MOC & B-U TO ECC
RODS 0%
CONTROL
3%l
3*1

& IC1 OClL RS1 BCR 30% PCR
0.0 0.0 0.0 0.0 0.0 0.0 34*0.0
EOB
STEP 6 ~ CYCLE 2, EOC (NO BURN}
RODS 0%
CONTROL
vt
3*0
ECB .
LOBDING O '
CPARA1 2 0 150 3 1600 0 0 0 0 0 3* 0.0 0
ECB
PLANT
520.0 380
ECB
STEP 7 - CYCLE 3, REFUEL STEP 2 (4THCORE}
RODS REVERT TO 60/50/50/50% S0C. & B-U TO MOC
CONTROL
3*1
3*1
ECB
LOADING 4

CPRRAL 2 0 150 3 1600 0 0 0 0 0 3*0 148.28 1

ECOB

PLANT
520.0 380
CRPOS
& TCL OCL RS1 BCR  30% ECR
0.0 0.0 0.0 0.0 0.0 0.0 34%0.0

STEP 27 - CYCLE 9, EOC (NO BURN)
RODS 0%
CONTROL
3%l
3%0
EOB
LOADING 0
CPARAL 2 0 150 3 1600 ¢ 00 0 0 3*0 0.0 0
EOB
PLANT
520.0 380
EOB

.ARCHTAPE .CNTL(REST30)

ARCHIVE restoraticn of JCL & data files,
from cartridge SNHBU3

//POCOBLTX JOB (},CLASS=A,MSGCLASS=X, MSGLEVEL={1,1},

I ROTILFY=POCOB17
r*

r* MT DASD s hi
/r*

//*ROUTE FRINT X

/7*

//STEPO056 EXEC PGM=JSDGENER

//SYSPRINT DD SYSQUT=*

//SYSIN DD DUMMY

//SYSUTL DD DSN=DELAY,DATA,DISP={OLD, PASS) , LABEL= (56, 8L},

1/ VOL=SER=SNHBU3 , UNIT=CMTO, DCB=DEN=4

//SYSUT2 DD DSN=POCOR17.DELAY.DATA,

I DISPs{,CATLG) UNIT=5YSDA, SPACE= (TRK, {1, ) ,RLSE)
It

//STEP0QS57 EXEC PGM=JSECOPY

//SYSPRINT DD SYSOUT=*

//8YSIN D DUMMY

f/SYSUT] DD DSN=OPCITD.DATA, BISP={0LD, PASS) , LABEL~(57,5L},

i/ VOL=SER=SNHBU3, UNIT=CMTO, DCB=DEN=4

//SYSUTZ DD DSN=POCOBL7.OQFPCITD.DATA,

i DISP={,CATLG) ,UNIT=SYSDA, SPACE={TRK, (4, 2,50} ,RLSE)
,*

//STEPO058 EXEC PGM=JSECOPY
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/ /8YSPRINT
//SYSIN
//8YSUTL
£t
//8YSUT2
f/

*

//STEP0059
/ /SYSPRINT
//SYSIN
//8¥SsuUTL

l*
//STEF0060
/ /SYSPRINT
//BYSIN
//SYSUT]

/*
//STEPO0GL
/ /BYSPRINT
//5YSIN
//8YSUTL

//STEP0O62
/ / SYSPRINT
//SYSIN
//SYSUT1

/ /STEP0063
/ /SYSPRINT
//SYSIN
//8YSUTL

"
1 /8TEPODG4
/ / SYSPRINT
/ /SYSIN
//SYSUT1
r/ )

DD SYSOUT=*

DD DUMMY

DD DSN=OPDEND.DATA,DISP={OLD, PASS) ,LABEL=(58,SL),
VOL=SER=SNHBU3 , UNIT=CMT0, DCB=DEN=4

DD DSN=POCOBL17.0PDEND.DATA,

DISP={, CATLG) , UNIT=SYSDA, SPACE= (TRK, (20,5, 50}, RLSE}

EXEC PGM=JSECOPY

DD SYS0OUT=*

DD DUMMY

DD DSN=OPEDID.DATA,DIS®= (OLD, PASS) , LABEL= {59, SL},
VOL=SER=SNHBU3 , UNIT=CMTO, DCB=DEN=4

DD DSN=POCOB17.0PEDID.DATA,

DISP={,CATLG} , UNIT=5YSDA, SFACE= (TRK, {20,1,50) ,RLSE)

EXEC FGM=JSECOPY

DD SYSOUT=*

DD DUMMY

DD DSN=OFPFORT.DATA,DISP= (OLD, PASS) , LABEL={60,SL},
VOL=SER=SNHBU3 , UNIT=CMTO, DCB=DEN=4

DD DSN=POCOB17.0PFORT.DATA,

DISP={,CATLG} ,UNIT=SYSDA, SPACE={TRK, {22, 4,50} ,RLSE)

EXEC PGM=JSECOPY

DD SYSQUT=*

DD DUMMY

DD DSN=ORJCL.CNTL, DISP=(OLD, PASS) , LABEL={61, SL),
VOL=SER=SNHBU3 , UNIT=CMTO, DCB=DEN=4

DD DSN=POCOBl7.0PJCL.CNTL,

DISP={,CATLG} , UNIT=5YSDA, SPACE={TRK, (36, 0,50}, RLSE)

EXEC PGM=JSECOPY

DD SYSOUT=*

DD DUMMy

DDt DSN=OFMOSD.DATA, DISP={0LD, PASS) , LABEL= (62, SL},
VOL=SER=SNHEU3 , UNIT=CKT0, DCB=DEN=4

DD DSN=POCOBL7.0FMOSD.DATA,

DISP={,CATLG} , UNIT=SYSDA, SPACE= {TRK, (59,2, 50} ,RLSE)

EXEC PGM=JSDGENER

DD SYSOUT=*

DD DUMMY

DD DSN=TSS,CLIST,DISP={0LD, PASS),LABEL=(63,SL),
VOL=SER=SNHBU3, UNIT=CMTO, DCB=DEN=4

DD DSN=POCOBLl7.TS5.CLIST,

DISP={,CATLG}, UNIT=SYSDA, SPACE={TRK, (1,0} ,RLSE}

EXEC PGHM=JFSECOPY

DD SYSOUT=*

DD DURRTY

DD DEN=TSSMAC.CLIST,DISP={0LD, PASS) , LABEL={64, S5L),
VOL=SER=SNHBU3 , UNIT=CMTO, DCB=DEN=4

DD DSN=POCOBL7.TSSMAC.CLIST,

DISP={,CATLG}, UNIT=SYSDA, SPACE~ {TRK, (11, 0,50} ,RLSE)
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